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BATTLE OF BRITAIN 
Full Simulation Game 
















8K ON BOARD MEMORY! 


IAM «63K ROM or 4K RAM 4K ROM (link 


eleCliavie Ral S ppied with) SF RAM 3K ROM 
sysien expandable tor up to {9K memory 

2 KEYBOARDS! 

5h * @y aipnranumenc keybe ard for enter nq alte i lave 
aoguage plus 16 key Hex pad tor easy entry of 
Tachiimne code 

GRAPHICS! 


BS character tyrat nics ption ncoiudes 
"ta 


sistor symbots' Only £1 YO extta 


MEMORY MAPPED 


iN res twee Jf | uetry using a scree 
for extra flexib ty Has ts owl afk 
¥ to gorve 32 lines tor 64 characters 
w Aron rate tape interface 


POWERTRAN 


NEW FACTORY 
UP! 


PRICES DOWN! 


Increased capacity 
at our Big New 
Factory means 

many prices down! 

All others frozen! 


POWERTRA 














2 MICROPROCESSORS 

Z80 the powerful CPU with 158 instruction, including 
ali 78 of the BOSO. controis the MM57109 number 
cruncher Functions include + —. ~ squares 
roots. logs FXPoMeNtiany, trig functions inverses etc 
Range 10°" to9 x 19°" to B figures plus 2 exponent 
digits 


EFFICIENT OPERATION 


Why waste valuable memory on sub routines for 
numeric processing? The number cruncher handles 
everything internally! 


RESIDENT BASIC 


with extended mathematical capability Unily 
2K memory used but more powerful than 
most BK Basics! 


1K MONITOR 


readent in EPROM 


SINGLE BOARD DESIGN 

Even keyboards and power supply 
circuitry on the superb quality couble 
sided plated through-hole PCB 


COMPLETE KIT 
NOW ONLY 


y £225 +VAT 


Cabinet size 19.0" x 15.7” x 3.3’. Television not included in price. 


PSI Comp 80.Z80 Based powerful scientific computer 
Design as published in Wireless World 


The kit for this ourstandingly practical design by John Adams published in a series of articles in Wireless World really is complete! 


Included in the PS! COMP 80 scientific Computer kit is a professionally finished cabinet fibre-glass double sided, plated-through-hole printed circuit board. 2 
keyboards PCB mounted for ease of construction |C sockets high reliability metal oxide resistors. power supply using custom designed torordal transformer 2K 


Basic and 1K monitor in EPROMS and. of course wire nuts bolts. etc 
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Value Added Tax not included in prices 

PRICE STABILITY: Order with confidence. Irrespective of any price 
changes we will honour all prices in this advertisement until August 
31st, 1980. If this month's advertisement is mentioned with your 
order. Errors and VAT rate changes excluded. 

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 
£1.00 hindling and documentation. 

U.K. ORDERS: Subsequent to 15%* surcharge for VAT. NO charge is 
made for carriage. “Or current rate if changed. 

SECURICOR DELIVER: For this optional! service (U.K. mainland only) 
add £2.50 (VAT inclusive) per kit. 

SALES COUNTER: If you prefer to collect your computer from the 
factory, call at Sales Counter. Open 9 a.m.— 12 noon, 1— 4.30 p.m. 
Monday — Thursday. 










KIT ALSO AVAILABLE AS SEPARATE PACKS 
For those customers who wish to spread their purchase or build a 
personalised system the kit is available as separate packs eg. PCB 
(16 x 12.5") £43.20. Pair of keyboards £34.80. Firmware in EPROMS 
£30.00. Toroidal transformer and power supply components 
£17.60. Cabinet (very rugged, made from steel, really beautitully 
finished) £26.50. P.S. Will greatly enhance any other single board 
computer including OHIO SUPERBOARD for which it can be readily 
modified. Other packs listed in our FREE CATALOGUE, 









PSI COMP 80 Memory Expansion System 
Expansion up to 32K al! inside the computer's own cabinet! 
By carefully thought out era neering a mother board with buffers and its own power 
supply (powered by the computers transformer) enables up to 3 8K RAM or 8K 
ROM boards to be fitted neatly inside the computer cabinet. Connections to the 
mother board from the main board expansion socket is made via a ribbon cable. 
Mother Board Fibre aiass double sided plated through hole P.C.B. £39.90 

87" x 3.0" set of all components including all 

brackets. fixing parts and ribbon cable with socket 

to connect to expansion plug 


8K Static Fibre glass double sided plated through hole P.C.B. £12.50 
RAM Board 56" «48" 

Set of components including IC sockets, plug and £11.20 

socket but excluding RAMs. 

Complete set of board, components, 16 RAMS £89.50 
8K Fibre glass double sided plated through hole P.C.8 £12.40 
ROM Board = 5.6" x 4.8" 

Set of components including IC sockets, plug and £10.70 

socket but excluding ROMs 

2708 ROM (8 required) £8.00 

Complete set of board, components, 8 ROMs £78.50 


NEW FACTORY ON SAME INDUSTRIAL ESTATE 
ADDRESS AND TELEPHONE NUMBER UNCHANGED 


POWERTRAN COMPUTERS 


(a division of POWERTRAN ELECTRONICS) 


PORTWAY INDUSTRIAL ESTATE 
ANDOVER HANTS SP10 3MN 


ANDOVER 
(0264) 64455 
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NEWS 
The latest goodies for your perusal 


MAILING LIST 


Stick this one in your system 


COMPUCOLOR REVISITED 
Colour graphics from the States 


BATTLE OF BRITAIN 
Relive the struggle of the “Few” 


HEX ROUTINES 
Tricks of the trade 


SOFTSPOTS 


Inspiration unlimited 


MACHINE CODE PROGRAMMING 
The penultimate episode 


KINGDOMS 
A right royal program 


MICROLINK 


Temperature sensitive micros 


MULTIPLE CHOICE 


Examined by computer? 


PRINTOUT 
Your point of view 


UART PROJECT 
The ins and outs 


PROBLEM PAGE 


Our monthly puzzler 
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MICRO- 


NEW IMPROVED 
RAM B 


ZB80A 8 bit. This will run at 4 Mhz but is 
selected between 2?/4/Mhz. 


On-board, addressable memory. 2K 

2K Monitor — Nas-sys 1. 1K Video RAM 
(MK 4118). 1K work space/User RAM 

(MK 4118) (8K Microsoft Basic) 

(MK 3600 ROM) (8K Static RAM/2708E) 
Power Supply £29.50 plus VAT 
Microprocessors Z80A.8 bit CPU. This will run at 
4MHz but is selectable between 1/2/4 MHz. This 
CPU has now been generally accepted as the most 
powerful, 8 bit processor on the market. 
INTERFACE 

Keyboard New expanded 57 key Licon solid state 
keyboard especially built for Nascom. Uses stand- 
ard Nascom, monitor controlled, decoding. 

T.V. The lv peak to peak video signal can drive a 
monitor directly and is also fed to the on-board 
modulator to drive the domestic T.V. 

1.0. On-board UART (Int. 6402) which provides 
serial handling for the on-board cassette interface 
or the R$232/20mA teletype interface. 

The cassette interface is Kansas City standard at 
either 300 or 1200 baud. There is a link option on 
the NASCOM-?. For 2400 Baud. 

The RS232 and 20mA loop connector will interface 
directly into any standard teletype. 

The input and output sides of the UART are 
independently switchable between any of the 
options = 

i.é. it is possible to have input on the cassette and 
output on the printer. 

PhO There is also a totally uncommitted Parallel 
I/O (MK 3881) giving 16, programmable, I/O lines. 





| Microprocessor board* (Nascom 2) 















4MHz Z80 CPU; TV or Video + 1200 baud 
Kansas City + Serial RS 232 printer 
Interfaces; Keyboard; 128 character ASCII 
plus 128 Graphics in 2 x 2K ROM; free 
16-way parallel port; 8K BASIC; NAS SYS 
operating monitor. £280 built and tested. 


Firmware & MOS Ks 

Zeap Assembler (4, 1Kx8 EPROMS) £50 
Nas Pen text editor (2, 1Kx8 EPROMS) £30 
Floppy disc system 

Double sided, double density 5iin disc 
giving 280K bytes formatted, including con- 
troller board/PSU/Housing and intercon- 
nects £480. 

Controller board £127.50 
£240, 

CP/M £80 

System 6&0 housing 

High strength GRP moulding 
Accepts 12x8 Nascom 2 CPU board, four 8x8 
expansion boards. £85 incl. frame racking, 
interconnects and motherboard. 


Expansion boards (in kit form) 
16K Ram £127.50 @ 32K RAM £175.00 


Second Disc 


—————— 





No more slaving over a hot ee iron the 


Nascom 1 is now supplied BUILT 


COMPUTER f t small system is available fully 

FREE 16k rom r you to slot into your own housing 

RAM Board $225 for the ridiculously low price of $140 plus VAT (kit 
i 


price still only £125 plus VAT). H 


nascom- 


12” x 8” PCB carrying 5LS! MOS ackages, 16 1K 
MOS memory packages and 33 packages. 
There is on-board interface fer WHF or un- 
modulated video and cassette or teletype. 

The 4K memory block is assigned to the operating 
system, video display and Eprom ae 
option socket, laaving 4 1K user... 

RAM. i 


The MPU is the standard ¥ 
Z80 which is capable of ag 
executing 158 

instructions including 

all 8080 code. 


NASCOM PRODUCT LIST + vat 
/O board kit less 1/0 chips 
sped + BAUD rate generator + crystal for V0 


boar 
cies — MK3882 ues interrupt driven 
clock generator for |/O board 

P/IO — MK3881 + interconnect for I/O 
board 


16.00 


P| 
8.50 
P/IO interconnect only (for 1‘O board) 3.60 
Econographics kit for additional 128 char- 
actors (Nt only) 30.00 
2708/2716 Programmer suitable for N1 and N2 
under NAS-SY £20.95 plus VAT 
Nascom 19° rack mounting card frame 

for N1 and N2 

Nas-DA disassembler 3 EPROM for Nas- 


sys 

MK36271 8K BASIC in BK » 8 ROM 
Naspen VS in 2 EPROM 

Nas-sys monitor in 2 EPROM 

Nasbug T2 1 x EPROM 

Nasbug T4 2 x EPROM 

Tiny Basic 2 x EPROM 

Super Tiny Basic 3 x EPROM 

Super Tiny Basic upgrade 1 x EPROM 
Tape Software 

ZEAP 1.2 tape and documentation for N1 
ZEAP 2 tape and documentation for 
Nas-sy5 
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These aré addressable as 2 x 8 bit ports with 
complete handshake controls. 

Documentation Full construction article is pro- 
vided for those who buy a kit and an extensive 
software manual is provided for the monitor and 
Basic. 

Basic The Nascom 2? contains a full 8K Microsoft 
Basic in one Rom chip with additional features like 
DEEK, DOKE, SET RESET for simple programming. 


= 
wn 


8K BASIC tape and documentation for N1 
MEMORIES Discounts 10% for 4, 15% for 8, 
20% for 16 

MK3880 (280) for N1 
MK3880-N4 (Z80A) for N2 
MK4116 16K x 1 dynamic RAM 
MK4027 4K x 1 dynamic RAM 
2102 1K x 1 static RAM 

4118 1K x 6 static RAM 
Unprogrammed 2708 
Unprogrammed 2716 

IM6402 UART 

2114 1K x 4 Static RAM 


48K RAM £220.00 

High Resolution Programmable Graphics £90 
Colour Board Kit £140 

High Resolution Colour add on 

£37.50 


All prices subject to VAT. Add 15%. 
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COMPUTER KEYBOARDS 


atic $7 oa QUICK PRINTER 





TASA 56 key touch sensitive keyboard. All ASCII * Reet,» wm OUR 
characters including control keys. Parallel output : i'm =PRICE 

with strobe, Shift lock. Keys coded in 3 colours to s £795.00 
indicate function. 18 V DC at 35 mA. 15" x 6.25" x plus VAT 
0.385" thick. Black resin encapsulated. 


49.50 + VAT i 

STAR DEVICES MK Ill 71 keytouch sensitive key- 
board. With numeric pad. All ASCI! characters 
including control keys. Auto Key repeat. Parallel 
output with strobe. Shift lock with indicator LED. 
Built in ‘beeper’ with level control. 5V DC at 300mA for. 





Fully built and 


PLAIN PAPER Fully built 
PRINTER __ stylish enclosure 


for just £325 plus VAT. Interfaces with all micro 


EXCLUSIVE TO HENRY’S 
50% OFF MAKER'S PRICE 
Software selectable 70, 40 and 80 





























; ST cal raabehaiec 
computers a ol al eee . Grey case with white keys on blue. T pl eediie Dra shcenua sein 
The Nascom IMP (Impact Matrix Printer) features CARTER 57 key ASCII keyboard. Conventional key 150 lines per minute. 
oe board, 128 ASCII characters including control keys. NASCOM@PCentronics parallel data interface for 






@ 60 lines per minute. 80 characters per line. 
® Bi-directional printing. @ 10 line print buffer. 
® Automatic CR/LF. © 96 character ASCI| set 
(including upper/lower case, $, £). © Accepts 84" 
paper (pressure feed).@ Accepts 95" paper (trac- 
tor feed),@ Tractor/pressure feed. Baud rate from 
T10 to 9600. @ External signal for optional syn- 
chronisation of baud rate. 

IDEAL FOR WORD PROCESSING 


Nasscom, Tandy, etc. 

#240 volt mains input. ASCI! character set 
Paper feed, and on/off select switches 
‘BELL signal = Weight 10lbs 
Size: 13" x 104" x 43" 


Parallel output with strobe. Shift lock. + 5 V and 
—12 V BC. 12" x 5.5" « 1.5". Black keys with white 
ledgends. 
PERRANTI ~ “SIZE 14 x 6 x 3” SLOPING FRONT 

. aa "1 x we * 
55 Key ASCII Coded in steel case. Complete with New, boxed and fully guaranteed | 
Plug and Cable with circuit to convert to T.T.L. POST PAID Price £195.00 + VAT 
levels. | | See COMPUTING TODAY Recommendations 
in good condition at only £25 + VAT, P/P £2.50 MARCH/MAY ISSUES 


Microtan 65 Assembled, Incl. VAT 
£90.85 
Tanex (min. con) Kit, incl. VAT £49.45 
COMPUTER SYSTEMS LONDON STOCKISTS Tanex Assembled inci. VAT £60.95 
SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS Ee 


































Lower case pack, Incl. VAT £10.90 
Chunky Graphics Pack, Incl. VAT £7.50 
20 Way Keypad Incl. VAT £11.50 
Mini-mother board incl. VAT £9.95 
Complete Tangerine range available 


Your London & National Nascom Distributor. 
Export Orders deduct VAT, but add 5% carriage 
Official Export & Educational Orders welcome 
Our Telex 262284 Mono Ref. 1400 Transonics 






Computer Kit Division 
404 Edgware Road, London, W2, England |.E.D. 
01- 402 6822 
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Unique in concept- the home computer that grows as you do! 


New!- 





The Acorn Atom 


i i- An outstanding 
personal 
plus VATand p&p. computer kit 


The ATOM-a definitive personal computer. 
Simple-to-build, simple-to-operate. But a really 
powertul fullfacility computer. And designed on an 
> expandable basis. You can buy a superb expanded 
package now-tailored to your needs. Or, you can 
pm buy just the standard Atom kit, and, as you grow in 
confidence and knowledge, add more chips. No need to 
replace your equipment. No need to worry that your 
ae 8 UG investment will be overtaken by new technology. As you 
a ta ie sine need more power, more facilities, you can add them! 


‘The picture shown demonstrates mixed graphics and characters in three shades of grey 
provided by the Standard Atom 











Also aceite : 
ready-built 


The standard ATOM kit includes: hard copy facility. Interface with other ACORN cards is simplicity 





@ Full sized QWERTY keyboard @ Rugged polystyrene case itself. Any one ACORN card may be fitted internally. 

@ Fibreglass PCB @ 2K RAM @8K ROM @ 23 integrated circults So you can see there area wang umber of modular options and 
@ Full assembly instructions including tests for fault-inding, additions available, expanding with your ability and your budget. 
(Once built, connect it to any domestic TV and power source) The ATOM hardware includes: 

@ °ower requirement: 8V at 800 M A. ATOM opi unit available. @ Memory from 2K to 12K RAM on board (up to 35K in case) 
See coupon. PLUS FREE MANUAL written in BY MAG HRY @ 8K to 16K ROM (two 4K additions) @ 6502 processor @Video 
two sections —teach yourself BASIC and PRACTICE Display allows high resolution (256 x 192) graphics and red, 


slid code for those with no knowledge 

of computers, and a reference section 

ving a complete description of the 

ATOM's facilities. All sections are fully 
ustrated with example programs. 


green and blue output @ Cassette Interface - CUTS 300 baud 
@\_oudspeaker allows tone generation of any frequency 

@ Channel 36 UHF Modulator Output @Bus output includes 
internal connections for Acorn Eurocard. 

The ATOM software includes: 


rm c 





As all nucleons © 32-bit arithmetic (+2,000,000,000) @High speed execution 
Adding chips into sockets on the PCB allows you to progress @ 43 standard/extended BASIC commands @Variable length 

" affordable steps to large-scale expansion. You can see from strings (up to 256 characters) @String manipulation functions 

tne specifications that the RAM can be increased to 12K allow: @27 32-bit integer variables @27 additional arrays @random 


og nigh resolution (256 x 192) graphics. Two further ROM chips, number function @PUT and GET byte @WAIT command for 
é¢. maths functions, can be added directly to the board giving » timing @DO-UNTIL construction @ Logical opera: 
2 10K capacity, In addition to 5 1/0 lines partly used by the tors (AND, OR, EX-OR) @LINK to machine-code 
cassette interface, an optional VIA device can provide varied routines @ PLOT DRAW and MOVE. 

> 2nd t mer functions and via a buffer device allow direct 
orinter crve. An optional module provides red, green and blue | 
12/5 for colour An in-board connector strip takes the ATOM "AC 


-ommunications loop interface. Any number of ATOMs may be CO | 4a Market Hill, 
4ed to each other -or to a master system with mass storage/ PUTER CAMBRIDGE CB2 3NJ 


Your ACORN, ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days. 






Ret 1as received withir id Jays for full money refund if not completely satisfied. All components are guaranteed with full service/repair facility available. 
meee eee ee ee 
[- Please send me the following items: ee | To: Acorn Computer Ltd., 4a Market Hill, CAMBRIDGE CB2 3NJ 
| Duantity tem NVAEE DBD TOTALS _ | enclose cheque/postal order for £ | 
_ATOMKIT 8K + 2K (MIN) ~@£14000 ~~‘ Please debit my Access/Barclaycard No.. | 
ATOM ASS 8K + 2K (MIN) [@ei7aso [| 
"ATOM KIT 12 + 12K (MAX) " @ £255.00 Signature } 
ATOM ASS 12 + 12K (MAX} @ £28950 
RA EETE [e fie] | Name (Please print) | | 
4K FLOATING POINT ROM —— | @ £23. 30 pop | Address | oe ————— —— — Bact 
| _ PRINTER DRIVE 6522 VIA 1@ 035) EN 
LS 244 Buffer (pair) cE hm ——— SS a ; _— i 
_MAINS POWER SUPPLY (1.5 amps) __@ £10 20 | Teohone No. eae a VES 





= VISA 
TOTAL ot _ Registered No: 1403810, VAT No: 215 400 220 Tl) —z 
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RESEARCH 
MACHINES 3B0Z 


MICRO 
COMPETITION 


As revealed in last months Com- 
puting Today the Department of 
Industry are holding a competi- 
tion for secondary schools with 
100 Research Machines 3807 
computers as prizes. For the top 
three entries there are complete 
systems. The means of entry are 
simple, just write an essay on 
what your school would do with 
its prize, your Headmaster 
should have all the details. The 
DOI! hope that the number of 
systems will increase as local in- 
dustry sponsor those schools 
who did well but didn’t collect a 
prize, It is interesting to note 
that out of the £9 million that 
the Department of Education 
has put forward for ‘Micro 
Education” little if any is to be 
allocated to purchase hard- 
ware! People wanting to equip 
their schools will presumably 
have to resort to the DO! com- 
petition or approach PTAs, etc 





APPLE CASHES IN 


One of the many recent soft- 
ware packages to appear for the 
Apple system is one called 
Cashier from Oval Computer 
Systems of Worthing. Not a 
simulation of the Courts Martial 
but a set of transaction handlers 
that are suited to companies 
selling to the public or other 
businesses that need detailed 
tax records. The system stores 
the customer records and is able 
to handle stock control and a 
number of other common func- 
tions in addition to its primary 
invoicing tasks Main areas of 
use would be in shops that have 
a turnover in high value singie 
items, such as computer stores! 
For more details on the package 
contact Oval at Elm Park, Ferr- 
ing, Worthing, West Sussex 
BN12 5RN oor ring on 
0903-44841 








MORE AIM 
EXTRAS 


Yet more bolt on extras for the 
AIM 65 have been announced 
by Pelco. These include the TV 
interface designed by our Fruity 
Friends, Tangerine, which plugs 
directly into the Expansion Con- 
nector and gives a 16 by 40 
display. The cost is a mere 
£69.00 and options of lower 
case and chunky graphics are 
also available. Further to the 
cause is a 4K RAM board for 
£75, an added chunk of Firm- 
ware in the form of a Utilities 
package and a new monitor. For 
more details on any of these 
new products contact Pelco at 
Regency Square House, Regen- 
cy Square, Brighton, Sussex BN1 
2FH. Their telephone number is 
Brighton (0273) 722155 for peo- 
ple in a hurry. 








PLEASE STOP 


Hang on a minute, whoa there 
stop! We are still being inun- 
dated with reader survey forms 
and, as some of you may have 
noticed, we can’t send vou a 
replacement issue because 
we've run out. Those of you who 
are still sending in survey forms 
with contents pages will, unfor- 
tunately, have to make do with 
a May issue instead. And whilst 
we are on the subject of inunda- 
tion please desist from sending 
BASIC versions of our Stock 
market, you have already 
broken the back of two postmen 
who tried to carry the mail up to 
our office. All copies received 
will be acknowledged but 
please stop sending them in, we 
don't know what to do with 
them all 





MULTI MICRO 


New in the small business line 
from Microsense, the Apple peo- 
ple is a multi-user system called 
“licrostar. Manufactured by the 
“Micro V Corporation of Califor- 
nia it is a three level machine. 
This means that with three 
remote terminals three different 
jobs can be done at the same 
time, transparently to the users 
There are a variety of software 
packages available; Sales, Pur- 
chasing and general Ledgers, 
Stock Control and Payroll being 
among the first along with a 
word processing package. The 
basic system starts at around 
£4800 and the expected cost for 
a complete system is less than 
£9500. For more information 
contact Microsense at Maxted 
Road, Maylands Avenue, Heme! 
Hempstead, Herts HP2 7LE or 
ring on 0442-63561, 
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FRUIT BASKET 


Users of the Microtan 65 com- 
puter in the Dorset area can 
now join a club if they so wish. 
Called TUG, Tangerine Users 
Group, it has been set up by Bob 
Green of 3-22 Donoughmore 
Road, Boscombe, Bourne- 
mouth, Dorset and any prospec- 
tive members should contact 
him at that address, Tangerine 
themselves are willing to sup- 
port any user groups and assist 
but will take no control, an at- 
titude that some manufacturers 
to follow 


We UL Coo Wwe 


TOOLS FOR THE JOB 

Bits And PCs the Nascom add- 
on specialists Fave just launch- 
ed a TOOL KIT for use with the 
8K Microsoft BASIC It adds 
many useful and often needs 
functions including, Auto line 


numbering, Block celetion 
Renumbering, Hex to Decima 
conversion, Single stepping and 
Variable Gump. These along 
with the others, reside in two 
2708 EPROMs and cost E42 in- 
clusive. Judging by the response 
to Petsofts original version tor 
the PET sales should be brisk 
once you've used one you'll 
wonder how you ever managed 
without one. 





SUMMER COURSES 


The University of Salford is run- 
ning a three day course in Com- 
puter Aided Classroom Instruc- 
tion from 15 to 17 July. The cost 
is £27 and the aims are to show 
how computers can be used in 
teaching science subjects. For 
details contact The Admini- 
strative Assistant (Short Course), 
Room 110, Registrar's Depart- 
ment, University of Salford, 
Salford M5 4WT. Also running 
this summer is the annual 
Worcester College of Higher 
Education Summer School. Two 
sessions of note here, a practical 
course on Micro electronics and 
Micro computers costing £39 
and running from 25th July to 
August 1st and a course on Us- 
ing Micro computers which also 
costs £39 and runs from 1st 
August to the 8th. Applications 
tor these and details of the 
residential arrangements should 
be made to the Director of Sum- 
mer School, Worcester College 
of Higher Education, Warwick 
Grove, Worcester WR2 6A]. Ap- 
plications should enclose a £5 
registration fee which cannot be 
returned after 7th July. The 
phone number of the college is 
0905-422131 





MICRO BRAINED 


Launched last week to a chorus 
of Ooohs and Aaahs was a new 
and impressive looking micro 
from Newbury, the terminal 
people. The machine, called 
New Brain, is an exceptional 
piece of hardware. It consists of 
a full OWERTY keyboard (small 
keys but standard layout), a 280 
CPU, 2K static RAM which is ex- 
pandable to 4K or 16K dynamic 
and a 16K Compiling BASIC. 
The machine is equipped with 
more I/O than seen before, it 
has: full modem V24/RS$232, 
parallel 1/O, analogue |/O, video 
out, two cassette interfaces at 
1200 Baud, and a bus port. The 
system will work as either a han- 
dheld BASIC computer for the 
businessman, engineer or home 
enthusiast (there are three 
models) or it will act as a com- 
plete remote computer ter- 


minal. The internals are all bat- 
tery powered, the keyboard and 
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COMPUTERS TO 
CALIFORNIA 


Never let it be said that the 
British lack ingenuity. In true 
tradition a Hertfordshire based 
firm, Sands-Whitely, are floge- 
ing bits of computers back to 
the Americans. The US firm of 
Base 2 are buying an Ato D cara 
designed around the $100 bus 
(another American invention) to 
be installed in computers for 


di r 
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NEWS 






single line display are handled 
by a special COPS chip from Na- 
tional and the Z80 is only 
powered up when the BASIC is 
actually running a program, 
Sales will start in August/ 
September and if you are think- 
ing about a briefcase computer 
the price may well make you 
Walt because the most expen- 
sive in the range is only £249. 
The “home” model at £159 is 
not equipped with the one line 
display system, you are ex- 
pected to drive a TV or monitor 
instead but at that price who 
cares The machines we tried 
out at the Jaunch were only pre- 
production models so full tests 
on the system were not possible 
but a machine is currently under 
evaluation and we will bring 
YOU a review aS SOON a5 PoOSssi- 
ble. For people in a hurry to get 
information contact New- 
bury at King Street, Odiham, 
Hampshire or the Newbear 
Computing Street at 40 Bar- 
tholomew Street, Newbury, 
Berkshire 
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control. The card 


process 
handles 16 channels of 
analogue input and four of 
analogue output. The catch in 
the situation is that Base 2 are 
now sending us their low cost 
matrix printer through In- 
telligent Artefacts, a subsidiary 
of Sands Whitley 
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BOARD PET? 


lf your PET is bored with every- 
day information try feeding it 
with BCD via this new interface 
from Amplicon. Designed to 
allow the PET to monitor such 
exotic peripherals as DPMs it 
caters for 3% digits of BCD plus 
a two digit indent. Included with 
the interface are test programs, 
plug and the necessary docu- 
mentation to allow you to hook- 
up your test gear. Cost is £65 
plus the everpresent VAT. Con- 
tact can be made with Amplicon 
at 143c Ditchling Road, 
Brighton, East Sussex or ring 
02/7 3-562163 
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TRITON 


COMPUTER 
SYSTEM. 


Designed for ease of construction and flexibility. 
Kits come complete and all components and 
software are available separately. UK designed 
and supported. Fully documented hardware and 
software and a totally flexible approach to system 
building. Powerful and easy to use system 
monitors — a range of languages available 
Firmware is Eprom based and upgrading from 
one level to the next is easy. 













FULL RANGE OF MICRO SUPPORT CHIPS —IN STOC 
SN74LSOON 22 SN74iS54N 21 SN74(S13BN 95 SN74LSISSAN 85 
SN74\SOIN 22 SN74LS55N 23 SN74LS13SN 95 SN74iS196N 120 
SN74LS02N 26 SN74LS63N 150 SN74LS145N 120 SN74iS1S7N 1.20 
SN74LSO3N 26 SN?4LS73N 38 SN74LS148N 1.75 SN741S221N 125 
SN74LSO4N 26 SN74LS74N 40 SNT4LSI5IN 85 SN7SLS240N 220 
SN74LS05N 26 SN74iS75N 48 SN74iST53N 60 SN74\S241N 190 
SN74LS08N 20 SNI4iS7T6N 35 SN74LSIS4N 160 SN74LS242N 190 
SN74LSOSN 22 SN74LS78N 35 SN74LS155N 126 SAN74\S243N 185 
SN?4LS1ON 18 SN74LSS3AN 1.15 SN74LSI56N 125 SN74\S244N 210 
SN74LS11N 26 SNT4LS85N 1.90 SN74LS157N 60 SN74LS245N 3.60 
SNI4LS12N 25. «= SN74iS86N 40 SN74(S1S8N 99 SN74\S247N 125 
SN74\S13N 55 SN74LSSON 65 SN74\S1650N 1.15 SN74iS248N 185 
SN74\S14N 89 SN74iSSIN 99 SN74LSIBIN 1.15 SN74iS249N 1.30 
SN74LS15N 25 SN74iS92N 90 SN74LS162N 1.15 SN74LS251N 145 
SN74\S70N 20 SN74LS938N 65 SN74\S163N 90 SN74LS253N 125 
SN74LS71N 26 SN74iS95AN 120 SN74LSIG4N 1.50 SN74LS757N 140 
SN74LS227N 26 SN74LS96N 1.75 SN74LSI65N 1.70 SN74LS258N 95 
SN74LS26N 28 SWN74LS107N 39 SN74iSI66N 1.75 SN74LS259N 145 
SN74LS27N 35 SN74LS109N 39 SN74iS168N 195 SN74iS260N 39 
SN74LS28N 35 ‘SNI74LS112N 39 SN74LST6SN 196 SN74LS261N 350 
SN74LS30N 25 SNI4LS113N 44 SN74LSI70N 250 SN7SLS266N 39 
SN74LS32N 27 SN74LS!114N 44 SN74\S173N 220 SN74LS273N 1.85 
SN74{S33N 39 SN74LS122N 79 SN74\S174N 1.15 SN74LS279N 79 
SN74LS37N 29 SN74LS123N $0 SN74LS175N 1.05 SN74LS280N 1.75 
SN?4LS38N 29 SN74iS124N 150 SN74LSIBIN 278 SN74.S283N 180 
SNI4LS40N 25 SNI4LS125N 65 SN74LSISON 1.75 SN7SLS290N 180 
SN74\S42N 79 SN74\S126N 65 SNT4iSIS1N 1.75 SN74LS293N 180 
SNT4iS47N 95 SN74iS132N 75 SN74iS192N 145 SN741S295AN220 
SN74\S48N SN74LS133N 39 SN74LSI93N 1.75 SN74.S298N 220 


SN7@LS49N SN74LS136N 


40 SN74\S194AN189 SN74(S324N 180 












ITHACA 


PASCAL/Z build 
your own Pascal 


$100 to IEEE spec 





DPS1 main-fram 
Supports K2, 

ASSEMBLE/Z an 
PASCAL/Z on 8” 





Send 50p ioc our 
ITHACA catalogue : 


£2910.00 


VISIT OUR SHOWROOM 


and Wire Wrap equipment, Weller soldering equipment, 


Tool range. 
Systems continuously on display in our showroom. 



















WE ALSO STOCK:-— A comprehensive range of books and 
magazines, VERO products including S100 and Eurocard 


Ribbon Cables, tools, tapes, diskettes, connectors and OK 


CRYSTALS 4MH 2.10 F813850! 9.50 
100% 300 443M 1.00 BOBOA 6.33 
200% 3.70 5MH; 2.70 6809 2400 
MH? 3.60 6M; 270 780 800 
1008 350 MH: 270 7804 15.00 
1843 3.00 | 168M 2.50 B08SA 12.95 
2MH 1.50 SMH; 2.70 6502 8.00 
2457k 305 1}OMH? 2.70 SCMPTi 10.00 
3276 7.70 107M 2.70 6807 13.95 


K 


SN74LS325N 
SN74LS326N 
SN74LS327N 
SN74LS252% 
SN74LS353N 
SN74LS365N 
SN74LS366N 
SN74LS367N 
SN74.S368N 
SN74LS373N 
SN74.S274N 
SN74LS375N 
SN74LS377N 
SN74LS378N 
SN74LS379N 
SN74LS3B1N 
SN74LS386N 
SN74LS390N 
SN74LS393N 
SN?T4LS395N 
SN74LS396N 
SN74LS398N 
SN74LS399N 
SN74\S424N 
SN74.S445N 
SN7T4LS447N 
SN74LS490N 
SN? 4(S668N 
SN74LS669N 
SN?4LS670N 


DPS.1 MAINFRAME - PASCAL SYSTEM 


ee ao Micro Devaonrwre 
—— system. IEE-S100 
= =a a bus system using 


e. 


d 
disc 


Complete system 





VAT 


, 5 Pp 


@ 15.2 with 1.5k monitor 2.5k basic 
@ 17.2 with 2k mon 8k extended basic 
@18.2 4k ed/mon 20k res pascal! 
@19.2 CP/M disc based system 
@8k ram card kit (21141) 
@8k eprom cards (EXCL 8 x 2708) 

@ Motherboard expansion & slot 
@Trap-res assm/edit, etc. (8 x 2708) 
@Transam BD80 bi-dir printer 
@TVM 10 video monitor 9” 
@Eprom prog (2708) kit 


SEND FOR OUR CATALOGUE FOR FULL 
DETAILS OF TRITON FEATURES! 


TRITON IS IMPRESSIVE! 


PRACTICAL COMPUTING REVIEW DEC. 79. 







£294.00 
£409.00 
£611.00 
P.A.Q, 
£97.00 
£31.00 
£50.000 
£80.00 
£595.00 
£79.00 
£29.50 


74C520 11.00 
74082 11.00 
740979 11.00 
4027 § 00 
O44 7.00 
aQ4s 7.00 
4060 7.00 
2107 7.80 
4116158 tor 818.00 
4118 20.00 
Z80P 10 6.00 
Z80CTC 8.00 
ZBOAP TO $50 
ZEOACTC 9.50 
EPROMS 

1702 5.00 
5204 5.00 
2708 £00 
2516 25.00 
2532 50.00 


Z80 cpu board (2MHz) 
280 cpu board (4MHz) 
2708/27 1G EPROM board £57.00 
Prototype board 


8k Static RAM board we" 
8k Static RAM boerd (250ns) 


£117.00 
£105.00 
£123.00 


(bere board) 


£15.00 


Video display board (64 x 16. 
128U/L Ascu) 
Disc controller board 
K2 disc operating system £45.00 
ASSEMBLE/Z Macro Assm 


PASCAL/Z compiler 
PASCAL/Z CP/M 
16k Static RAM 


£108.75 
£131.25 


£37.50 








£235.00 
£275.00 


sumect to 


RAPID MAIL ORDER SERVICE 


DOUBLE DENSITY CP/M NOW AVAILABLE — CONTACT US FOR DETAILS 
a= Bk = m= =~ 


ALL PRICES - 


For larger items please 
Telephone cre 


accepted 


Exclude VAT & P/P 


& P 40p o: 


small orders 


2 card orders 
{S mrue 





De oe ee es 
TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1_sTel: 01-402 8137 Telex: 4448938 








PTRANSAM 


COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS 













CP323 2-54 PSU £60.00 
CP205 1-8" PSU £56.00 
CP206 2-8" PSU £76.00 


‘DILPLUG SOCKETS & SWITCHES | 


| W/WRAP SKTS 











| Board £195.00 plus VAT 


M 








SHUGART 





OUWSKTS DILPLUGS DIL SWITCHES 
BDI 0.20 ADI O14 14DiL 0.60 rv ailt 120 
1401L 0.35 14011 0.15 1BDIL 065 70 175 
160i 0.42 160) 0.17 SCOTCHFLEX BDL 1.80 
1BOIL 0.60 18DIL 0.24 140!1 130 t6wZie* 46.95 
24011 0.52 200K 0.27 1S0iL 1.50 24wZiF* 6.20 
280i 0.74 740 030 739)| 2.80 
400it 095 280 036 

sD 050 7ERO INSERTION FORCE 









AVAILABLE NOW FOR 


C P/ TRITON 


Disc operating system complete with text editor, 
assembler, debugger, system utilities and complete file 
management. Makes Triton fully CP/M compatible and 
able to run CP/M based software. Triton will support up to 
four 5} or 8" drives single or double density full CP/M 
software user group facilities available. SAE for detatis. 


CP/M Disk plus manuals (6) £75.00 


ISK DRIVES & POWER SUPPLIES 


£205.00 
£380.00 


















SA400 55 ‘ drive 
SAB00 8" drive 


Power one quality power supplies 
CP249 1 ‘53 PSU 





£33.00 



















TCL PASCAL — CP/M compatible 


A standard Pascal compiler available on a resident (20k) 
Eprom based configuration® or available to run under 
CP/M on 8” disc plus documentation. CP/M version 
£120 
*P_O.A. 
TCL Pascal Manual and specification £6.50 
























DOUBLE DENSITY 
$100 DISK CONTROLLER 


Suitable for | ace 
Triton, DPS-1, etc. | Otay! 
Built and Uae 


tested will 
drive Shugart 
compatible 8” or 53’. Drives single or 
double sided. Uses the 1791 chip and 
CPU independent crystal. 
Manual 50p plus SAE. 


ULTIWAY CONNECTORS 


INSULATION PIERCING 460 

70 way plug 230 «3 474 

26 way plug 2:70. 46-¢ §00 

34 way olug 330 0 (43/2 5 50 

50 way oluo 460 : §.80 

20 way sht 340) en: 

26 wav sht 400 GOLO 1S6 PITCH _ 

34 way se 4ao 

30 way sh 600 159 

“ 2.00 

EDGE CONN PCB 2.20 

GOLD 1 Pol 2.30 

272.44 320 ; a4 2.65 

25'5 360 3.30 

28/5 ) 

af An £1 AF 7 £4 way DIN male 250 

SéwavDiNtenale 650 
——————————z_ << = 
NEW A4 SIZED 
ONLY 50p & S.A.E. 


- 
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SPACE INVADERS 


VIDEO COMPUTER SYSTEM™ 
GAME PROGRAM" 


W2 wore ve) MOVING SHIELDS © ZIGZAGGING 


MARKET INVASION 


“ners ot the Atari Video Com- 
puter System have been buying 
» 2 the Space Invader car- 
tridges that they can lay hands 
2m Saes tor the first fortnight 


exrceeced the expected sales for 
Sx weeks say Ingersoll, the 
mach nes L distributors. Never 


*hoven extra stocks have 
heen airtrerzhted in to allow 
those untortunates who haven't 


got one yetcoouy For details of 
the comoréte Atari range in- 
cluding the 400. 800 and VCS 
systems contact Ingersoll Elec- 
ronics at 202 New North Road, 
leaden N71 7BL or ring on 01-226 
1200 


LASER BOMBS ® FAST LASER 
BOMBS: e INVISIBLE INVADERS 


COMPUTER FAIR 


The North London Hobby Com- 
puter Club, in association with 
the other London computer 
clubs, has formed The Associa- 
tion of London Computer Clubs 
which will run its first Computer 
Fair on July 11th/12th. The 
venue is the theatre of the 
Polytechnic of North London, 
that’s opposite the Holloway 
Road tube. Admission to this, 
the first true ‘‘grass-roots’”’ com- 
puter show is 50p unless you are 
pre-registered, Full details are 
available from Robin Bradbeer 
at PNL or the club secretary, 
Olenka, On 01-607 2789 ex 
2445/7 


CRASH SAVER 





Owners of the Commodore PET 
who suffer from crashes can 
now buy a life-saver. 
Called PETSET it is a 
small unit that fixes to the front 
panel of the machine and con- 
nects to the rear edge connec- 
tors. Costing a paltry £15.75 it 
allows the crashed PET owner 
to recover without loss of stored 
BASIC programs, it can also be 
used as a memory clear device 
without having to resort to the 
mains switch. Audiogenic also 
market the PetPack range of 
sottware and details of both can 
be obtained from Audiogenic at 
PO Box 88, Reading, Berkshire. 





NEWS 


ZENITH DEBUG 


A slight amount of confusion 
may have met your eye when 
you read our review of the 
Zenith Z89 computer in last 
month's issue. The machine we 
reviewed was the Z89, the 
heading on the second page was 
a slight case of dyslexia. We 
have been asked to point out 
that the system is available in 
kit form from Heathkit, as op- 
posed to Zenith Data Systems, 
as the H89 with a single floppy 
disc and 16K or as the H88 with 
a cassette interface and 16K. 
The Z89 is available in 16, 32 or 
(as we reviewed) 48K versions. If 
you still can’t work it out con- 
tact Heathkit at Bristol Road, 
Gloucester GL2 6EE 





FILE DEVELOPMENT 
CUT 


Most people who are involved 
in writing commercial software 
will at some time have to at- 
tempt sequential files. When 
you are attempting to develop 
systems in BASIC this can be a 
real headache but there is now a 
short cut. Using a new package 
called MAGSAM it is claimed 
that the time to produce soft- 
ware is dramatically cut. The 
new package consists of a utility 
program that uses dynamic 
allocation of space for files and 
is easily accessed through the 
normal BASIC commands, the 
utility does the rest. Also includ- 
ed is a tutorial program and a 
108 page manual full of ex- 
amples. There are a number of 
versions for CBASIC, Microsoft 
or Micropolis at £110 and it is 
hoped to have a high speed 
assembler version soon for 
CBASIC at £210. For further in- 
formation contact Paul Rayner 
at Great Northern Computer 
Services, 116 Low Lane, Hors- 
forth, Leeds LS18 5PX or ring 
0532-589980 
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AIMING FOR DISCS 


AIM 65 users who wish to ex- 
pand into the floppy dimension 
can at last reap the benefits 
with an offering from Portable 
Microsystems. The new hard- 
ware is called DAIM and will 
give the user two 5%” mini 
discs and up to 160K of mass 
Store. The operating system is in 
ROM on the controller that 
plugs into the motherboard. 
Cost of the unit with the con- 
troller, power supply and a 
single drive is £695 + VAT. For 
those wishing to expand their 
capabilities Portable 
Microsystems live at Forby 
House, 18 Market Place, 
Brackley, Northants NN13 5SF, 
or ring on 0280-702017 


) video display and EPROM option 
nascom- socket leaving a 1K user RAM. 
The MPU is the standard 280 which 


12” x8" PCB carrying 5LS!| MOS is Capable of execute 1 58 
packages, 16 1K MOS memory instructions i ’ 






















packages and 33 TTL packages. There including all 
is on-board interface for UHF or 8080 code 
unmodulated video and cassette or Built price 
teletype. The 4K memory block is £140 . VAT. 


assigned to the operating system, 




















MEMORY \@&K Microsoft BASIC @2K NAS-SYS 1 monitor @1K-Video RAM 
@ 71K Workspace/User RAM. @ On-board 8 sockets provided for memory 
expansion using standard 24-pin devices:2708,2716,2732 EPROMS and 
MK4118 static RAM. MICROPROCESSOR e@ 780A which will run at 4MHz 
butis selectable between 2/4 MHz. 
HARDWARE @ Industrial standard 12” x 8° PCB, through hole piated, 
masked and screen printed. All bus lines are fully buffered on-board. 
INTERFACES @ Licon 57 key solid state keyboard 
® Monitor/domestic TV interface @ Kansas City cassette interface 
(300/1200 baud) or RS232/20m<A teletype interface. 
The Nascom 2 kit is supplied complete with construction article and 
extensive software manual for the monitor and BASIC. 


REVOLUTIONARY TOUGH | THE MOST FLEXIBLE SYSTEM EVER! — 
ACTIVATED KEYBOARD | *siemcr enc, — 
TASA MODEL 55 ~~” 


app ae eee ee | 
Hm Pe Lm act e 
eer nad onto . 
a | 
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Fr i. 
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” = 
te it i = * - 7 q 
= + —, . q 
Ai neil ;et 
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Designed and manufactured by TASA Inc of 
California,the TASA keyboard is atruly solid state 
system that has no moving parts and is virtually 
indestructible. Totally flat and meceuing ius 


Expansion boards" 


ASA 16K RAM L140 oe 










0.325 thick,6.25° deep, 15.05' wide, the | 22K RAM £200.08 

has full 128 position 8-bit ASCII output plus High Resoiution Programmable Grapmos ft 1ei<way Gane meait.che fear aiad raat ace 

continuous strobe, parity select. The touch |) Doe ee ee ae oe ee Ce 

sensors are sealed in tough polycarbonate which Dharmes octagon VAT Es Zeap Assembler (4 1K93 [ROS / £5 

is washable and can withstand rugged treatment a *< iy eibetheb bagels holla e 

in harsh environments. an. AVAILABLE SOON * w— £97.50.- 2706 ES 506 ose 

One lemme. lneude: =NEW’ ge GSS ence — - = : 

@ Built-in electronic shift lock. : ; r ? : 3 

@ Two-key rollover to prevent accidental“ NASCOM FIRMWARE IN EPROM NASCOM SOFTWARE ON TAPE 
two-key operation (excluding"controland"shift’). NASPEN:£25.00 + VAT + 30pP +P 8K BASIC:£15.00 - VAT 

@ Electronic hysteresis for firm “feel” ZEAP 2:£50.00 + VAT +30pP-P ZEAP 1:£30.00 - VAT . 50pP-P 


@ Signal activation time of 1 millisecond. NAS-SYS 1:£25.00 + VAT + 30pP+P 


ZEAP 2:£30.00 - VAT - 50pP+P 
@ Output via 12-way edge connector : a 


@ CMOS compatible with pull-up resistor. NASCOM HARDWARE 3 amp PSU:£29.50 - VAT - £1.50P + P 
@ Parallel output:active pull-down,direct TTL Motherboard:£5.50 + VAT + 50pP +P VERO DIP board:£10.50 + VAT + 50pP+P 
compatible (one load) open collector type. Mini Motherboard: £2. 90 + VAT - ae P+ P FRAME:£32.50 - VAT+£2.00P-P 


ORDER FORM 





NASCOM IMP PLAIN PAPER MICRO MART. a. M Send your orders to:  eTv7/80 


3 B pin 1Opeact Interface Components Ltd, Oakfield Corner, 
PRINTER 16 pn ‘3peact bs Sycamore Road, Amersham, Bucks HP6 6SU. 
: uri 25p each a Tel:02403 22307.Telex: 837788. 


@ Description Quantity Price 





245 
FH rier 
40 pir 








is 
EPROMSs 27068 [6 00 e@acr if] = ———— 
EPROMs 2716 £26 OGeacr il aoa 
— _ eo eee 
“oe? — 
MK388 1 & VAT 115% | 
MK Se a a 
NK SSAD (CT *; 
ee VOLTAGE REGULATOR BM  =s—~PLEASE ALLOW Ps Pp 
mp, L SPECIAL OFFEH i we eA 
MaOoK LU 
narcom micro Hi On ak te soe add AT and 300 P&P walloroers a Total enclosed 
The Nascom IMP (Impact Matrix Printer) features : | 5 Name 
@60iines per minute @ 680 characters per line @ Bi-directional We stock PET. TRS.80,Sharp if = 
printing @ 10 line print buffer @ Automatic CR/LF @96 MZ-B0K, Atari TV games and Address 
characters ASCII set (includes upper/lower case,$,4,£) protcadeabielead cdrom ig 
he ' co q i 
@ Accepts 8." paper (pressure feed) @ Accepts 9:" paper Siecrolaaswilonndcctons: # - : 
(tractor feed) @ Tractor/ pressure feed @ Baud rate from 110to capacitors.resistors, VERO Access/ 
9600 @ External signal for optional synchronisation of baud rate progucts tools andaccessories ff Barclaycard No: | 
@ Serial RS232 interface amateur constructors ME “Cheques & P Os made payable to Interface Components Ltd. 
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What to look for in the August issue 
on sale July 11th. 


[ 


rt no ting 
“a 


GENERAL PURPOSE RECORDS A real ‘goody’ from one of our best software 

KEEPING PROGRAM contributors. Written in BASIC it will allow for 
creation of files, saving and loading (from backing 
store), screening page by page of any file contents 
retreiving, modifying and sorting said files. All 
with excellent annotation and_ explanation. 
Invaluable to small business, school and home 
alike. 


So you think you know how to program? How SYSTEMATIC PROGRAMMING 
many redundant lines (and hence bytes of highly 

expensive RAM) are there in your ‘Star Wars’ 

simulation? Unless you have adopted a rigorously 

logical and SYSTEMATIC approach to your task 

these will be quite a few. Clean up your RAM 

and make Britain a tidier place with next months 

mandatory CT article. 


FLOPPY DISCS - THE WHERE, WHEN, Discs are becoming the standard add-on to any 

HOW AND WHO WITH! micro-system. Time was when they cost more 
than a battleship. As prices have fallen the magic 
spinning memories have sprung up elsewhere. Next 
month we try to fill the ‘information gap’ on this 
vital peripheral by updating your store with all 
you need to know about discs. 


Newbears little baby bear. Continuing our highly THE 79-09 COMPUTER 
acclaimed series of hardware reviews we take a 

good long look at the 79-09. What is it, and how 

good is it? 


PUT SOME COLOUR INTO YOUR There is an add-on available on the market to turn 

NASCOM a NASCOM into a full colour-graphics-able system. 
It comes as a kit and could be the answer to 
dreams of red screen in the sunset. 
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M. F. Everitt 
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We Reep you posted with this 
useful piece of software 


enthusiast. but I’m sure that like many others | 

flounder along in a sea of hardware and software 
without too much understanding of what's happening. 
It is against this background that my colleagues sug- 
gested to me that it would be extremely useful to have 
a program that could handle a mailing list 


L:: many others | would class myself as a computer 


Like A Fish Out Of Water 
And so, still floundering, | set to work to produce the 
following program in TRS 80 Level II disk BASIC. As a 
word of encouragement this program also represents 
my first serious programming attempt! 
The facilities offered by the program are as 
follows: 
1) creation of an address list with telephone num- 
ber and two letter category identification code. 
2) access to this list for either a label print or a 
Straight list. 
3) selection of category by letter code 
4) forward or reverse stepping through file 
5) automatic repeat of previously selected function. 
6) incorrect input reduced by use of error messages. 


File Considerations 
The data files have been contigured so that the field is 
dimensioned at 128 bytes, thus giving two subrecords 
to each physical record. Individual items within this 
field can be dimensioned to suit individual needs 
Some optimisation of the program can be per- 
formed by altering the matching performed at line 520. 
Currently the program checks the input name on the 
first four letters, this could be reduced to three if the in- 
dividual lists contain shorter names. Printer status has 
been built into the program because the author uses a 
Centronics P1 whose status is 191, the normal value is 
233. These values may be altered to suit your re- 
quirements in lines 1020 to 1090. The operation of the 
program does assume that you have the TRS 80 Level 
I!, an expansion interface, a floppy disk and a printer! 
Although this programming project started witha 
few lines that were rapidly added to and modified and 
may well appear to be a perfect example of confused 
programming it does actually work and may well be 
useful for small business. clubs and associations or in- 
deed anyone who has need of a rapid mailing service. 


Variables Used 

The following list of variables will assist anyone trying 
to find their way around the insides of the 

program 
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MAILING LIST 


STRING 
360 PRINT’‘COUNTY?”TAB(20)::LINE INPUT 
GRS — CATEGORY (G$) eLRCe GY4 ee 
NMS — NAME (N$) 370 PRINT’ ’TELEPHONE?’'TAB(20):;:LINE INPUT 
ADS — ADDRESS 1 (A$) H$:LSET PH$ = H$:PRINT 
SS$ — ADDRESS 2 (S$) 380 PUT 1,P%:PRINT:INPUT’PRESS <EN> FOR 
TN c MENU":X:GOTO140 
a“ SEAM 390 PRINT“READING SUBRECORD #°S%"'IN 
=; (C$) PHYSICAL RECORD #‘‘P% 
PH$ — TELEPHONE (H$) 400 PRINT:PRINT’KEY NUMBER #‘';K% 
P$ — HARD COPY ? 410 PRINT:PRINT ‘CATEGORY ‘‘TAB(20)GR$ 
I$ — CONTINUING OP. SELECT. 420 PRINTNAME”TAB(20)NM$ 
ae 430 PRINT’ ADDRESS" TAB(20)AD$ 
\ =e 
> cuqpeausanee a Ape 440 PRINTTAB(20)SS$ 
Qs — NO. Q 450 PRINT’ TOWN’’TAB(20)TN$ 
E$ — LABELS OR LIST ? 460 PRINT’“COUNTY‘TAB(20)CT$ 
M$ — CATEGORY SELECT 470 PRINT ‘TELEPHONE’’TAB(20)PH$ 
INTEGER 480 IFLEFTS(L$,1) = ““Y“THEN800 
° 490 IFLEFTS$(I$,1)="P” THEN 610 
, . — SELECT MODE 0,1,2 500 IFLEFT$(I$,1)="X” THEN 610 
D% — LOF INDICATION 510 IFK% = VAL(NN$)THEN610 
Z% — WRITE KEY NO. 520 IFLEFTS(NN$,4) < >LEFTS(NMS,4) 
K% — MODIFIED KEY NO. THEN T% =T%+1:GOTO 210 
A%G — STEP B% 530 GOTO610 
T% — KEY NO. INC OR DEC 540 PRINT:PRINT'’PRESS ‘P’<ewrex > FOR 
PREVIOUS ADDRESS" 
P% — PHYSICAL RECORD NO. 550 PRINT’’PRESS 'X’ <urrx>FOR NEXT 
S% — SUB RECORD NO. ADDRESS --->OR---- >“ 
C% — VAL(NN$) 560 PRINT’PRESS 'N'<;:xrsx >FOR ANOTHER 
B% — VAL(Q$) NAME” 
570 PRINT:INPUT’PRESS ANY OTHER 
M% — MESSAGE COUNTS KEY + <exrer > FOR MENU; $:IFLEFTS(IS,1)= 
100 REM ADDRESS AND MAILING LIST PROGRAM 580 IFLEFTS(I$,1) = ““P’ THENS10 
110 REM BY MAURICE EVERITT 1980 590 IFLEFTS(I$,1) = “N° THEN170 
120 CLEAR 500 600 P$= ‘t= ‘GOTO140 
130 OPEN’R".1,"“MAILS/LST” 610 PRINT:INPUT’’ DO YOU WANT HARD 
140 CLS:PRINT:PRINT:INPUT “TYPE 1<EN> TO ss a >"Y" THENS40 
WRITE. 2<EN> TO READ, 0<EN> TO 
QUIT” 1% - 630 INPUT’DO YOU WANT MULTIPLE 
; LISTING” ;L$:IFLEFTS(L$, 1) = "“N‘’ THEN650 
150 IFI% =OTHENCLOSE:END 
160 1F1% >2THENS30 640 INPUT’’;HOW MANY ITEMS”’:Q$ 
170 IFI1% = 2THENCLS:PRINT @312,CHRS(23), 650 INPUT''LABEL OR LIST’ ES 
‘“.PRINT:GOTO950 66* |IFLEFTS(E$,1)< >"L Lis aia 
180 CLS:A% =0:T% =0:D% =LOF(1):PRINT 670 IFLEFTS(L$,1)< >"Y"' THEN 
BRINTERINTSLENGTH OF A = ‘'-D% 680 Te CATEGORY ?? ‘ALL’, ‘RE’, 
190 INPUT’ TYPE KEY NUMBER <EN> OR O<EN> >" GM$ 
FOR MENU’’:Z% 690 IFLEFT$(M$,2) = ‘RE’ THEN920 
700 IFZ% =O THEN 140 700 IFLEFT$(M$,2) = "“AR“’THEN940 
210 K% =Z% + A%+T% 710 IFM$< >"ALL’’THENS90O 
220 IFK% =OTHEN140 720 IFLEFTS(L$,1)< >“"Y""THEN820 
230 P% =INT((K%-1)/2) +1 730 B% =VAL(QS$) 
240 $% =K%-2*(P%-1) 740 FORA% =OTOB%:IFA% =B%THEN L$=” ”: 
250 FIELD 1,{($%-1)°127) AS STARTHERES,2 AS GOTO140 
GR$,18 AS NM$,25 AS AD$,24 AS SS$,20 AS 750 CLS:GOTO210 | 
™TN$.14 AS CT$,24 AS PHS 760 LPRINT ‘-LPRINTK%: 
260 GET 1.P% 770 LPRINTTAB(8)NM$:LPRINTTABI8)ADS: 
570 IF 1% — 1THEN300 LPRINTTAB(8)SS$:LPRINTTAB(8)TNS: 
280 IF K% >(LOF(1)*2)+1 THEN 1100 LPRINTTABI8)CTS 
290 IFI° — 2THEN390 780 IFLEFTI(LS,1) =‘’N’’ THEN610 
300 PRINT WRITING SUBRECORD #‘'S%"'IN 790 NEXTA% 
PHYSICAL RECORD #‘‘P% 800 IFLEFTS(M$,3) = ‘ALL’ THEN820 
310 PRINT:PRINT ‘CATEGORY?’ TAB(20);:LINE 810 IFGR$ < >MS$THEN860 
INPUTGS:LSET GR$ = G$ 820 IFLEFTS(E$,2) = “‘LA’* THEN760ELSE870 
320 PRINT” NAME? TAB(20)::LINE INPUT N$:LSET 830 CLS:FORM% = 1T010:PRINT@440,CHRS$(23), 
NMS =NS "4,2, OR O PLEASE !!!”: 
330 PRINT“ ADDRESS-1?TAB(20);:LINE INPUT 840 FORN% = 1T0100:NEXT 
AS:LSET ADS = AS 850 PRINT @440,CHRS$(23), “FORN% = 1T0100: 
340 PRINT’ ADDRESS-2? ‘TAB(20);:LINE INPUT NEXT N%, M%:GOTO 140 
S$:LSET SS$=S$ 860 T% =T% + 1:GOTO210 
350 PRINT“ TOWN?" TAB(20);:LINE INPUT T$:LSET 870 LPRINT” ” 
TNS=TS 880 LPRINTGRS:K%:NM$:LPRINTTAB(7)ADS: 
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LPRINTTAB(7)SS$:LPRINTTAB(7) TNS: 
LPRINTTAB(7)CTS:” TEL."’;PH$ 

890 IFLEFTS(LS$,1)"N’“THENS30 

900 biscoplhs Yo 

910 T% =T%-1:GOTO210 

920 Heo Uhl ares = "RE THEN7Z20 

930 T% =T% + 1:GOTO720 fae 

940 IFLEFT$(GR$,2)="AR” THEN720ELSE930..+=~»+»=3 ~~ 

950 INPUT’’GIVE SURNAME OR FILE KEY 
NUMBER”:NNS 

960 C% =VALINN$):IF C%>0 THEN 980 = 

970 CLS:2% =1:A% =0:1% =O:GOTO210, 3 

980 CLS:Z7% =C%:A% =0:T % = 0:GOTO 210 

990 CLS:PRINT@523,’’PLEASE INPUT THE 
CORRECT LETTERS” 

1000 FORN% = 1TO300:NEXT 

1010 GOTO610 

1020 R = PEEK(14312) 

1030 IFR = 255THENPRINT’PRINTER POWER 
SWITCH IS OFF — SWITCH ON” 

1040 R = PEEK(14312) 

1050 IFR >233THEN1040 

1060 IFR>190THENPRINT ‘PRINTER SELECT 
SWITCH IS OFF — SWITCH ON” 

1070 R=PEEK(14312) 

1080 |FR >63THEN1070 

1090 PRINT:PRINTPRINTER READY": RETURN 

1100 CLS:PRINT@440,CHR$(23),’"END OF FILE 
READ” :PRINT:D% = LOF(1):PRINT’ LENGTH OF 
FILE = “:D%:FORN% = 1TO2000:NEXT 

1110 CLS:GOTO140 


Fig.1. The program listing for the Mailing List program. 











1 ALDERWOOD JH AR 12 LANGLEY BG 

65 WALTERS ROAD 57 SWINTON LANE 

PINDERS END WOODBRIDGE 

BOURNE HUNTON 

BUCKS LANCS Tel. 032-65 67543 
2 BLINKWELL T R RE 13 MOORE D K 

89 FELDON ROAD 21 WILLERBY STREET 

MIDDOWICK WILITON 

BRENTFIELD SURBITON 

MIDDX SURREY Tel. 0232-78654 
3 CALDER B J AR 14 NORMAN K H 

46 AUSSIE STREET 61 WILLINGTON PLACE 

EALWOOD FILTON 

LUNFORD BRISTOL 

MIDDX GLOS TEL. 0532-89732 
4 DOWNTOWN F W ORTON K W 

45 HORSEFIELD ROAD EMBERY 

BENS END 57 THE LIMES 

HAMAL HAMPSTEAD WALLINGTON 

HERTS OXON TEL. 832-897345 
° EDWARDS P J PARTON D 

‘CEDARS’ NASH VILLAS 

34 WESTFIELD GROVE TENN-R-SEA 

GRANTWOOD USARON 

LINCS WOLTS TEL. 202-78621 
6 FILKIN DF QUIRK AS 

89 THE GROVE ‘STRANGEWAYS' 

FINFIELD Set a 

STANMORE WORMW 

MIDDX a GLOS TEL. 352-89328 
Fi 2. . * . . 
sahestes backed thee! that cue pokioae «alee hoiils "7 Fig.3. A sample of the “addressbook” type of printout 





14 


COMPUTING TOD4* _LY 1980 






TYPE 1(EN) TO WRI 
a es 


GIVE SURNAME OR FILE KEY NUMBER? 12 


, 2(EN) TO RE Ao. O(EN) TO QUIT? 





READING SUBRECGE #2 IN PHYS RECORD #6 
KEY NUMBER #12 


ae 
ESTES 


SARE. 
Wao er 


HUNTON 
LANCS Phe 
032-65 67543 


3 
¥ 





7 
oO 
ae 
i 
come 
> 
= 
= 
sa 
> 
P| 
oO 
© 
7 
< 
-) 
= 
8 













sé ‘X(ENTER) FOR NEXT ADDRESS-OR-- -) 
sen’ (ENTER) FOR ANOTHER: NAME ws 


tke tie a eS “fae. 





RNAME.OR FILE KEY NUMBER? Al DERWOOD 
SUBRECORD #1 IN PHYSICAL RECORD #1 


KEY NUMBER #1 


CATEGORY AR eae : 

NAME _ ALDERWOOD JH 

ADDRESS - 65 WALTERS ROAD 
PINDERS END | 

TOWN BOURNE 

COUNTY BUCKS 

pare 9652-789654.. 








ARDY copy? YES 


DO YOU | : 
PRINTER SELECT SWITCH IS. 


AR 
-ALDERWOOD JH 
_65 WALTERS ROAD _ 
- BINDERS € END. 


PISS 


KEY NUMBER #2 
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| CATEGORY 


S ey eRe 
25 a : § te ei a ; 
= =KEY-NUMBER, BB eescccss oon <i 
SEPSIS SEN EA ESR RS aah nea aa ee areca i by 
2S 
be, 











NAME - BLINKWELLT R 
ADDRESS — _~—-- 89 FELDON ROAD. 
-MIDDWICK 
TOWN _ BRENTFIELD 

COUNT MIDDX 





TELEPHONE! : 01-576-7659 
READING SUBRECORD #1 IN PHYSICAL RECORD # 2 











oe 


DER'B J 
46 "AUSSIE STREE 
EALWOOD 
*LUNEQAE ae 


EE ETA Ep pe eon, 







45 HORSEFIELD ROAD 
_ BENS END 

_HAMAL HAMPSTEAD 
: HERTS | : 





AR. 
EDWARDS P J 
‘CEDARS’ 
34 WESTFIELD GROVE 
: GRANTWOOD 
OUNTY:*** LCS) 







TELEPHONE 08976. 99878 


EDWARDS PJ 


‘CEDARS’ i 
. 34 WESTFIELD GROVE 
a GRANTWOOD 

LINCS _ 


Ve te 


pte 
Pisses 
hee 

OE 


iia. : 


anne 







| ; ERKHAMSTEAD 
| BERKHA MSTEAD 12 


1) FOR MENU? 
TYPE 1(EN) TO WRITE, 2(EN) TO READ, O(EN) TO QUIT? 





Fig.4. A sample run of the program, operator responses are in italic 


type. 
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S100-the British. way 












The Vero S100 Sub Rack is a 19” rack 
mountable development kit, complete with 
its own power supply and backplane 

motherboard, for the construction and evaluation 
of microprocessor based systems to the S100 format. 








The power supply provides three voltage levels — PAINS Sea 
+ 8V, + 18V and -18V. The Sub Rack has its own cooling RES = ee 
fan providing airflow across the boards and the power ee , ET 

a : ane sonst’ 


aveweveeTees * 


supply. A full range of allied items to enable a complete 
system to be constructed are available. 


Ver] VERO ELECTRONICS LTD RETAIL DEPT. 








Industrial Estate, Chandler’s Ford, 
Hampshire SO5 3ZR 
Tel: (04215) 62829 


T.V. Controller 
SFF96364 10.50 


Buffers 
74365 


Dynamic RAMS 
£ 


56 FORTIS GREEN ROAD 


HU RULUASSULULLE electronic MUSWELL HILL LONDON conn toGons) see 


TELEPHONE 01-883 3705, 01-883 2289 N10 3HN 4050 (350ns) 2.35 
your soundest connection in the world of components 


4116 5.75 
NOW AVAILABLE 


Static RAMS 
Low cost computer in kit form 


COU UN Nh h 


5 
4035 (1000ns) 


UK 101 


NO EXTRAS NEEDED 
SIMPLY HIT 
‘RETURN’ AND GO 


As seen in P.E. 


1.07 


4045 (250ns) 6.15 
5257 (TMS4044) 


6810 
ROMS 
2513 (U.C.) 
2513 (L.C.) 


TAAASoYN NAM 


~~~ 


August to November ‘79 


Kit price only £199 + VAT 
INCLUDED FREE 


POT ERNNN 
RESSISSS 


Baud Rate 
Generators 
MC14411 5.87 
MM5307 8.38 


UARTS 

AY-5-1013 3.90 
MM5303 5.04 
TMS601INC 3.55 


UK101 & superboard case 


£24.50 plus VAT 
Postage and packing 


. Sample tape with extended machine 
' code moditor and disassembler 
Price includes RF modulator and 
power supply 


ABSOLUTELY NO EXTRAS NEEDED 


Also available ready assembled, 
tested and ready to go 
16 x 21L02 
only £249 + VAT for UK101 


. oy 
Build, understand, and program £22.00 plus VAT Hi £17.50 + VAT £13.00 plus VAT 
your own computer for only a 2708 
small outlay 


Extra 4K New Monitor 


Memory 8 x 2114 
only £32.00 plus VAT 


only 
£5.75 + VAT 
6502 Assembler/Editor for UK101 £14.90 plus VAT 


STOP PRESS;— The lastest edition to our ‘STOP PRESS’ is now available, and contains an up-to-cate price list showing all the items that we stoce 
Just send an S.A.E. or phone for your FREE copy. 


All prices are EXCLUSIVE of VAT. eae and packing 30p (computers charged at cost). CALLERS WELCOME. Hours 9.00 am-6.00 p e-te 
through stationers). TRADE and EXPORT inquiries welcome. Phone your orders through our ORDER-RING line quoting your Access = 
Barclaycard number (Min. tel order £5). 
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THE CONCEPT 
How many waysare there to buildan S100 system? Not 
many, and all expensive. TUSCAN changes all that. 
Five S100 boards on one single board —just for 
starters. Plus five extra slots for future expansion. 
What a combination! Z80 and 5100 with the 
TRANSAM total package of system and applications 
software. 
How do we do it? Our prices start at £195 and you 
can build up in easy stages to a fully CP/M compatible 
disc based system. Something to think about! 


THE HARDWARE 
The first Z80 single board computer with integral 5100 
expansion. British designed to the new IEEE (8 BIT) 
S100 specification, the TUSCAN offers total system 
lecbiity A flexibility available now. 

The board holds the equivalent of a Z80 cpu card, 
8k ram, 8k rom video and [/O cards with 5 spare 
$100 expansion slots and offers a price/performance 
ratio which is hard to beat. 

Just compare our price witha commercial 5100 ten 
slot motherboard with this specification. 


THE SOFTWARE 
TUSCAN offers the user the choice of system monitor, 
editor, resident 8k basic, resident Pascal compiler or full 
CP/M disk operating system. All options are upwards 


TRANSAM COMPONENTS LID., 


12 CHAPEL STREET, LONDON NW 





Take a step up toyour next Computer! 


compatible and fully supported with applications 
software. Both 514"" and 8”’ drives are supported in 
double density. 


THE PACKAGE 
TUSCAN is available in kit form or assembled. With 
several hardware and software options to suit your 
requirements and budget. Attractive desk top case also 
available holds 2 x 544"" Drives. 


SAN N > aV aA 





NOBODY DOES IT BETTER? 


Send to Transam Components Ltd,. 12 Chapel Street, London NW1 


| am interested in the TUSCAN Z80 based single board com 
i with $100 expansion and enclose a S.A.E. for further details. 


puter 


i Name 














{ Address _._—SE 
a 
I 


| Telephe me . = a 
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Tom Napier 















| In our continuing series of 
‘Owners reports we look at the 
Compucolor II, the colour 
graphics computer that never 
| seemed to catch on. 





y purchase of a personal computer was the 
Mh culrication of some four years experience 
pwith microprocessors and about two years 
active consideration of which machine to buy. Ob- 
viously some of the factors that led me to the Com- 
pucolor II will not be relevant to others making their 
choice of computer but I'll list them to show the con- 
siderations | had in mind. One was that | had become 
totally immersed in the Intel 8080 at work and | had 
developed a considerable software library for it but | 
had only a passing acquaintanceship with the other 
micros. | could see that a Z-80 based system would 
have some advantages but ! was reluctant to buy one 
of the many systems based on the 6502. Another factor 
was that | had struggled for years with a microcom- 
puter using a fairly sophisticated cassette system; if 
there was any way that | could have a disk drive for a 
reasonable price | would have it! Lastly, the chief ad- 
vantage of the microcomputer over the pocket 
calculator is its ability to display visual information. I'd 
experimented with dynamic artforms on a black and 
white display, now was the time for colour. 
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The Ideal Solution 

That was the ideal, an 8080/Z-80 CPU, a disk drive and 
colour at less than, say, $2000. What was the reality? 
One machine that came close was the Compucolor Cor- 
poration’s 8051 that | had seen reviewed in ‘Byte’. This 
evidently had an excellent colour display but it was ap- 
parently a small business machine at a ‘small business’ 
price that was out of my reach. Could | settle for black 
and white and buy a TRS-80? | nearly did in early 1979 
but couldn’t arrange a deal for the computer alone. | 
didn’t want to buy the TRS-80 display and cassette unit 
since | already had a direct drive display and a spare 
cassette recorder but none of the local dealers offered 
only the CPU. Should | give up the 8080 and buy an Ap- 
ple? No use, | could have afforded one but there was no 
way | could afford a colour TV to use with it, particular- 
ly as | was on the point of moving from continental 
Europe to the UK and didn’t want to lumber myself 
with a non-UK-standard Apple or TV. Anyhow, I've yet 
to see an Apple produce better than pastel shades and 
not always those the user wanted either. 


Supply Meets Demand 

Then came a stroke of luck. The aforementioned Com- 
pucolor Corporation produced the Compucolor !| a 
package containing just what | was looking for at a 
price well within my limit, problem solved. So how cia 
go about buying a Compucolor Il? Not by popping 1 
my local computer shop and laying a cheque o> <ne 
counter. | could have, since one or two Compuce oars 
had reached my area, but there was little poin: 
ing the local 150% markup when | was about 7° #4\e 
the country anyway. Even allowing for imoo-t uty, 
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COMPUCOLOR REVISITED 


TVA, phone calls and general hassle it would be much 
cheaper to buy it directly from a dealer in the USA, or 
so | thought. 

It didn’t quite work out that way. A telephone 
call to a well-known New York computer dealer reveal- 
ed that the Compucolor |! was in stock, available in the 
model | wanted, could be shipped to Europe and would 
work on 50 Hz mains. I’d decided to buy the 16K ver- 
sion, the memory size options are 8K, 16K, 24K and 32K 
but the Compucolor assembler won’t run on the 8K 
machine. | also decided to buy the middle one of the 
three keyboards on offer; it has separate keypads tor 
numbers and colours. So off went my cheque for some 
$1900, including a sum to cover some software and a 
packet of blank disks. I’d arranged with a local import 
agent to handle the importation formalities so all | had 
to do was wait. Sure enough, a month after |’d posted 
the order the machine arrived, with software and blank 
disks, but.with no manual. 


Missing A Trick 

Even without a manual, BASIC is BASIC and | found no 
difficulty in writing, running, saving and loading BASIC 
programs. Some experimenting led to a list of the 
graphics symbols and the keys that generated them. 
More experimenting led to the discovery that pressing 
the ‘command’ key along with another key entered a 
BASIC keyword into the program. | had chosen the 
machine from a catalogue that listed the commands 
available in BASIC and in the disk control mode so | 
knew roughly what to look for. The colour and plotting 
commands would have remained a mystery but luckily 
the ‘Byte’ article on the 8051 had described these in 
some detail and the Compucolor || responded the same 
way. 

i Two things defeated me. | had no idea how to 
write, load and run machine code on this particular 
machine and | couldn't get the blank disks to record 
anything. There were also two hardware faults. One 
was a ripple down the right hand edge of the screen 
that made some characters unreadable, obviously a 


rg - - 
: | | 
1 aq | q 
a rf L . - = » 
—_ _— J —— — a —— 


50/60 Hz interaction. The other was that every now and | 
then the picture would shrink horizontally, grow ver- | 
tically and then suddenly snap back to its original size. | 
So, back to the telephone to call New York. 
About the missing manual? “We'll look into it”. 
About the disks, on my prompting they 
admitted that, as | was beginning to suspect, 
the Compucolor can’t format blank disks (I'd 
spent hours trying) and can only be used with 
special preformatted disks. “Send back the 
regular disks’. they said, “and we'll exchange 
them”. | did and they didn’t, there goes $50. 
About the jumping picture? “Send us the faulty 
cards and your credit card number”. Not 
something likely! By that time | was in the throes of 
moving house so | wrote to the makers, copy to the sup- 
pliers, to register my complaints. Neither replied! 


Home Sweet Home | 
On arriving in Britain (and paying VAT on top of the 
TVA | had just paid, | hadn’t reckoned on that) | check- 
ed out the computer again. Sure enough, the fault was 
still there. Two days later there came a distinct “‘phut”’ | 
and the computer went dead. Further letters went 
unanswered (and | still had no manual) so | got in touch 
with the UK Compucolor agents (Abacus) who recom- 
mended a repair agent to whom | sent the offending | 
cards at the end of July 1979 and who later collected 
the rest of the machine. At the time of writing (March 
1980) they still have it. | grant you, they recently lent 
me one of their own machines so software develop- 
ment is still proceeding but in BASIC since theirs is an 
8K machine and can’t run the assembler disk | bought. 
By this time | had given up and bought a manual from 
Abacus so | now know how to read and write files and 
where the machine code jump vector is located but | 
can’t understand why not even the simplest introduc- 
tory manual was included with the machine. 

lf | had been living in Britain and had wanted to 
buy a computer about six months later once it had 
become established here, | could have bought the same 
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The neatly laid out keyboard gives ‘“‘single keystroke” program ming in BASIC as well as allowing colour changes and many other functions. 
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Poor internal layout has caused a number of serious problems including total destruction of the electronics in some cases. 





| machine for a somewhat higher price but with much 
less trouble and | would have had someone in this 
country to grumble to. The original plan had been to 
transfer my software collection from tape to disk, 
hence the need to purchase the machine before mov- 
ing, but the absence of the manual foiled that. Now | 
have the manual but not the equipment to read the 
tapes. You can’t win and !|’m not even sure if I'll have 
broken even once the repair bill comes in. 


System Appraisal 

End of grumbles. The Compucolor II is a magnificent 
machine and it provides a better package than any 
| other home computer in its class. In a case, intended 
for a portable TV, the makers have included a 13 inch 
| shadowmask tube with direct drive to the three guns, a 
combined switching mode power supply (110V) and 
| scan generator, a stripped down 5% inch disk drive fit- 
| ted where you would expect to find the TV tuner and a 
9 by 10 inch CPU board with 16K of firmware in ROM 
and up to 20K of RAM (counting the 4K display refresh 
RAM). Additional PROMs and RAM can be added on lit- 
tle piggy-back boards above the on-board memory. The 
only external parts are a 240-110V mains transformer 
and the keyboard. 

With direct drive to the CRT there are no limits to 
the colour saturation but the resolution is limited by 
| the spot size and the grain of the shadowmask so the 7 
| by 5 characters in an 8 by 6 matrix tend to run together 
just a bit. The machine provides a choice of eight 
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foreground and background colours for each character 
in the 32 line by 64 character display. Any character 
can be made to appear blinking or with double height 
and any character block can be split into eight in- 
dividually controlled plotting points sharing common 
foreground and background colours. Thus graphics 
mixed with characters can be plotted with 128 by 128 
point resolution. In addition, the character set includes 
64 graphics symbols that permit plotting such things as 
chess pieces and playing card pips as well as rather 
spindly alphanumerics occupying a 2 by 2 character 
space. It should also be noted that if one can accept a 
resolution of 32 by 64 one can create pictures in up to 
63 pastel shades by using the NULL character. 


Spinning The Disk 

Within its limitations the disk drive is fast and efficient. 
Data on disk can be accessed in several different ways 
using either BASIC or the so-called File Control System 
mode. The disks are double sided and their capacity of 
only 51 kilobytes per side (40 tracks of 10 sectors of 
128 bytes) has not yet limited what | want to do with 
them. A second external disk drive can be fitted. No 
write protect is possible and, as | mentioned, you have 
to use Compucolor disks, currently £8 for two. 

Apart from an extra disk drive, Compucolor do 
not offer any peripherals but the machine has an R$232 
port that can drive almost any printer and al! the 8080 
signals one could want are available on a 50 way edge 
connector. Perhaps someone will develop some add- 
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The neatly integrated disc unit fits where the TV tuner is normally 
found. 





ons and adaptors if there is enough demand. One of the 
operating modes of the Compucolor permits it to be us- 
ed as a dumb terminal for another computer, dare | 
suggest it as a colour display to the users of some other 
well known micros? 


Encased Software 
The firmware is excellent. Into 16K of ROM is packed a 
pretty complete six digit floating point BASIC, a disk 
operating system with twelve commands and a, so- 
called, CRT mode that permits the user or a remote 
computer to place all sorts of text and graphics on the 
screen in any desired colour combination and then 
store or transmit the result. BASIC has been augmented 
by a PLOT command that, in effect, passes control 
characters to the screen where they can move the cur- 
sor, clear the screen, change the colour being plotted 
or just enter characters. There is also a special plot 
mode that permits drawing vectors between any two 
points on the screen, drawing X and Y bar graphs and 
plotting incremental vectors. Pressing the ESC key or 
entering it via a PLOT command leads to 23 further 
functions that control the machine’s use as a variable 
baud rate, half or full duplex terminal, change the 
display from page to roll mode or force jumps to 
BASIC, the disk mode or user supplied machine code 
routines. 

Another command | am finding my way round is 
the FILE command and its related GET and PUT com- 
mands. By following FILE with the appropriate 
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designator and a list of parameters it is possible to 
create disk files having any size and format one may 
find convenient, The GET and PUT commands then 
give access to any item of data on any of the currently 
open files. It seemed complicated at first glance but a 
little practice soon showed how the logic of file access 
worked and I’m now getting real and useful data on and | 
off disks. Compucolor do supply a Personal Data Base 
program to handle this sort of job but | prefer to write 
my own. . 

The Compucolor really makes the most of its disk 
system, in BASIC one SAVEs and LOADs programs by 
name in a matter of seconds. Also in BASIC one can 
save variable arrays directly and one has available the 
extensive file creation and access facility mentioned 
above. On activating the file control system, which can 
be done as part of a running BASIC program, one can | 
load and store blocks of data called by name from or to | 
any part of memory, with the control system maintain- 
ing a directory of where each block is and where it 
should be loaded. These blocks can be machine 
language programs or even memory maps of the pic- 
ture on the screen. It takes about a second to recreate 
the picture from the disk. Further commands permit 
one to read from or, more dangerously, write to any | 
part of a disk and to delete any program from the disk. | 
Program deletion causes all the other programs on the | 
disk to be moved up to fill the gap. This process uses 
the screen memory as a buffer and the resulting pat- 
terns are a wonder to behold. 


Psychedelia Rules 
All these multicoloured characters and plotted points 
are possible because the Compucolor has a 4K screen 
refresh memory to display 2048 (64 by 32) characters. | 
Thus two bytes are available to specify the contents of | 
each character space. One of these bytes uses three 
bits each to specify the background and foreground © 
colour of the character and a seventh bit to specify if it 
is to blink. The seven lower bits of the other byte 
specify the ASCII or graphics character to be displayed 
setting the eighth bit doubles the height of this 
character. If the eighth bit of the colour bytes is set the 
character byte no longer selects an ASCII character but 
becomes an eight bit map of the 2 by 4 rectangle com- 
prising one character position. This is how 128 by 128 
point plotting is achieved and its only disadvantage is 
that all the points in one character space have the same 
colour. This produces odd results when plotting in- 
tersecting lines in different colours since some of the 
points on the first line will change to the colour of the 
second line. 

The Compucolor version of BASIC lacks either a 
USR or SYS command but accesses machine code 
routines with a CALL instruction. This has the format A 
= CALL(B) and causes a jump to a vector stored in 
locations 33283 and 33284. An 8080 RET instruction at | 
the end of the machine code causes BASIC to continue. 
The value of B is passed to the code routine in the 
8080's DE register and the number in DE at the end of 
the routine is passed back as the value of A. Obviously 
if one wishes to pass further parameters one Can pre- 
store them in memory using the POKE command 
before using CALL vector or by using the passed 
parameter as a pointer to the called routine. Though 
the manual does not mention it explicitly, it is also 
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any of the four addresses that can be reached by using 
the ESC key by putting the appropriate key sequence in 
a PLOT command. Thus PLOT 27,30 causes a jump to 
location 33215 where there is just room to put a further 
jump to the required routine. Once more an RET in- 
struction causes the BASIC program to continue. Of 
course, in this case any parameters required must be 


passed explicitly by using POKE and PEEK. 


Short machine code routines can be entered as 
part of BASIC programs by writing them as a series of 
DATA statements and using a POKE statement inside a 
FOR loop to load them into memory. Longer routines 


| are worth recording on disk as machine code to be 


loaded by the BASIC program. The disk control system 
and the ESC key permit complete machine language 
programs to be loaded and run without using BASIC at 
all. 


Summary | 
Now, a few last grumbles. Some things | miss, as an oc- 
casional PET user, are ten digit accuracy, lower case 


| characters and the PET’s screen editor, It’s a nuisance 


to have to retype a complete line just because one has 


| entered it with one small mistake. The PET’s ability to 


| renumber lines is also sorely missed (using a Toolkit!) 


One of the reasons | bought a computer was to 


use it as a word processor to write articles such as this. 


Not yet having my own machine back | have yet to buy 
a printer but the lack of a lower case display will limit 
its use in this way. Indeed the Compucolor I] seems to 


| have been designed more for playing games than for 


any more serious purpose, even the PET has a more ver- 


‘satile, general-purpose graphics character set (though 


its plotting ability is much poorer). On the other hand, 
every time | use the PET | find myself trying to type 
BASIC with single keystrokes, see Table 1. The PET’s 
two stroke entry (press SHIFT on the second letter, in 
case you didn’t know) comes a poor second. 

As an engineer | can see that design compromises 
have had to be made in the Compucolor to keep the 
price low. I’m not happy about the close link between 


| the line scan system and the power supply that means 


that a software fault can, in principle, wreck the 


| machine by radically changing the line scan frequency 


and, though | may have been unlucky, |’m not too con- 
vinced of the machine’s long term reliability (See our 
original review in CT for details!) These points apart, 
I’m very satisfied with the performance of the Com- 
pucalor I] and I’m pleased to have found a machine 
that fits my requirements better than | had initially 
dreamed was possible. 


Supply Note 

The UK distributors of the Compucolor, Abacus, have 
decided that owing to the large number of faults en- 
countered they will not supply further sets until the US 
manufacturer makes modifications. These alterations 
will prevent the kind of problems that the author, and 
CT, have encountered and make the system appear 
rather less of a “good buy” than it should be. Hopefully 


| these alterations will be agreed to in the near future. If 


you intend to buy a system contact the main distributor 
to check the current situation. 
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| possible to access machine code routines that start at 


ABS C O 
AND cs 9 
ATN cS 
CALL ae | 
CLEAR Ge ¥ 
CONT CS X 
COS C 9 
DATA cS: € 
DEF CS: Z 
DIM CS: -E 
END CS @ 
EXP 6 
FILE CS G 
FN cS — 
FOR CS A 
FRE CG 2 
GET cs O 
GOSUB CS 
GOTO CS H 
IF CS J 
INP iS 
INPUT CS D 
INT ci 
LEN CS: . 
LIST CS W 
LOAD CS T 
LOG ny 
NEXT CS: 6 
NOT CS 2 
ON Es \ 
OR CS 

OUT CS: P 
PEEK CS 

PLOT (cS: K 
POKE cS WY 
POS C4 
PRINT cS 
PUT CS iQ 
READ CSF 
REM CS N 
RESTORE CS K 
RETURN CS M 
RND C 6 
RUN cs | 
SAVE ES § 
SGN A 
SIN Cz 
SPC Cs: 0 
SOR C5 
STEP CS. 3 
STR$ | 
TAB CS'] 
TAN Ci: 
THEN CS: 4 
TO CSA 
WAIT CS] 


The following keywords cannot be entered with a single | 
key, 


ASC CHR$ LEFT$ MIDS RIGHTS VAL 


Note : CS means press both the CONTROL and the 
SHIFT keys. C means press only the CONTROL key. 


Table 1. BASIC system commands using single keystrokes. 
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lan L. Powell. 


Can the Few once more 
overcome the Many in this 
remarkable situation? 


his simulates two months (August—September) of the 

Battle of Britain. Computer plays the German side, its 

objective to cripple Fighter Command, The player 
commands the British side, his objective to inflict enough 
casualties to deter further attack. The game Is played over 
ten turns, one week per turn. During each turn the German 
launches three attacks on Britain. These raids can be aimed 
at: A — Fighter Bases 

B — Radar Stations 

C — Industria! Centres 
The British have 100 Industrial Factors at 
their disposal. These factors may be used to 
build fighters or radar stations. The term radar 
station also includes various ground defences. 
Fighters cost one industrial factor each, Radar 
Stations cost ten industrial factors each. 
Industrial Factors are renewed at the 

start of each week. However, industrial 
factors can be destroyed by bombing, in 
which case they are permanently lost, 
and so the total of available industrial 
factors will dwindle as the weeks pass. 


























Notes 
In combat, British fighters are worth more than 
| German fighters. This is simply because the German 
fighters are escorting bombers, and thus have less 





fae = 
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BATTLE OF BRITAIN 


freedom of action. Industrial factors cannot be replaced 
because of the small time scale, just ten weeks. 

German Experimental fighter-bomber Gruppes have 
been added to the Bomber force. German 110 twin engine 
fighters have been ignored, except when operating as 
bombers. 

For the purpose of this game, initial historical German 
tactics are maintained throughout the entire game. 
Historically, heavy casualties forced the Germans to 
™=—"3 operate small bomber formations with large fighter 
Pee escorts from mid-September. 

British reinforcements, about 100 fighters per week, 
are accurate. Lack of trained pilots (simulated by switching 
resources to other things) made this figure considerably 
lower in practice. 

German reinforcements, 40 fighters and 125 bombers 
per week, are roughly accurate. The fighter figures are cor- 
rect, the bomber figures are 35% larger, but this simulates 
return of damaged bombers to field strength. Initial game 
casualties will be very heavy. Roughly half of the German 
bomber casualties are regarded as damaged only. 
















Victory Conditions 
If the Germans have fallen below 1000 bombers at the start 
of a new move, they will give up the attack, and the British 
win. You are a hero, 

If the British drop below 500 fighters at the start of 
a new move, they will be invaded and crushed. You will be 
shot! 


oi 


I Sa oa act age ai SS If at the end of the game, the British have more 
area RR OMENS PRO ES Si sega S02 ‘ Meh win f 
BA REMI Sa 8 a eee points value left than the Germans then the British win by 
a oe Re oS staving off invasion. You will be given a knighthood. 

arn iam If at the end of the game, the Germans have more 


points left than the British (bombers count 1, fighters count 
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AVR 


3) then the Germans will continue their attack, bu 
| won’t be there to stop them. 





Program Notes 

This program uses the variable O which can cause confusion. 

This has been set as o for indentification. Note that THEN 

is implied, see liness270+34:0 and.that the + between brackets 
| in lines like 100 is a logical OR and does not mean add. 





10 A=800, B=12, C=100, D=800, E=1600 
20 FOR W=1 TO 10 
30 PRINT #2, ‘WEEK ",W 
40 PRINT #4, ‘FIGHTERS',A , 
50 PRINT #4, ‘RADARS'’,B oe 
60 PRINT #4, INDUSTRIAL FACTORS',C 
30 IE A < 500 PRINT ‘YOU HAVE LOST THE WAR 
AND WILL BE SHOT 
90 IF E < 1000 PRINT 'YOU HAVE WON THE — ssingedhedldieseame 
BATTLE AND ARE A HEROs 
100 IF (A < 500)+(E < 1000) PRINT-STOP 
220 INPUT ‘HOW MANY NEW RADARS’P 
230 IF C < 10*P GOSUB 1000;GOTO 220 
| 240 INPUT ‘HOW MANY NEW FIGHTERS’ K 
250 IF (C-10*P) < K GOSUB 1000;GOTO 240 
255 M=A, N=D, o=E 
260 FOR R=1 TO 3 





270 IF R=1 Q=RND(2) 

280 IF R=2 Q=RND(3 

290 IF R=3 ee AS ee 

300 IF R=1 G=RND(N/2):;F=RND(o; eee 

305 IF R=2 G=RND(N--1);F=RND(o—1) o> ania? | 

310 IF R=3 G=N;F=o he hte ati 
315 N=N—G;0=0—F 

320 X=13—B,IF X <1 X=1 wviahael 
330 Z=((G+F)*X)/10 


340 X=RND(2*Z)—Z 
350 PRINT #3, ‘RAID ",R 
352 IF B<1 PRINT ‘YOUR RADAR IS DEAD’:GOTO 357 
355 PRINT 43, ‘RADAR REPORTS ',ABS(G+F+X), ‘ BANDITS’ 
357 PRINT #4, ‘YOU HAVE ’,M,‘ FIGHTERS’ 
360 INPUT ‘HOW MANY TO SCRAMBLE’H 
| 364 IF H>M PRINT ‘TOO MANY FIGHTERS 
OLD BEAN’:GOTO 360 
366 M=M—H 
370 S=5*H -T=G*3+F 
380 IF ABS(S—T)*5 > (S+T) GOTO 420 





00 X=RND(3}+8:V=(5+X/2)X | 
1410 GOTO 455 
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AB (3)+3-U= =(TX/2)X 






430 U=T/9:V=5/12 
440 GOTO 4 =a oe Binge 
450 U=T/12:V= s/9 a 
455 L= U/S: =0;J=0;1F V 3 0 I= I=(RND(V)+V)/9-J=V—143 
ASTIELS HLH = 

459 IF |>GI=G 

461 |F j >F J=F 

465 PRINT #4, ‘BRITISH LOSSES (,L 

470 PRINT #4 ‘GERMAN FIGHTERS 'I,‘ BOMBERS ',j 

| FS >=f X=8 

490 1F S<T X=12 

500 IF S< 2*T =18 

510 X=(F—J)* = 

520 A=A--L;D=D—I;E=E—] 

522 IF Q=2 GOTO 538 
523 IF Q=3 GOTO 544 

eye Ty /200: ‘|F 4 > A A-A 
526 (Rat M=M—X 
$27 IF R=? M=M—X/2 
528 IF M<0 M=0 
530 PRINT #4,X%,‘ FIGHTERS LOST ON GROUND”’:A=A—X 
531 GOTO 560 
538 X=(X—2000)/4000;1F X= B X=B 
540 PRINT #4,X, ‘ RADARS LOST’:B=B—X 
541 GOTO 560 
544 X= (X—400)/800;1F xX >C X=C 
550 eRIRT #4,.X,‘ INDUSTRIAL FACTORS LOST’; C=C-X 
560 NEXT R: PRINT 
570 A=A+K:B=B+P 
580 D=D+40;E=E+125 
590 NEXT W 
600 IF A*5 > D*3+E GOTO 700 
610 PRINT 'THE GERMANS WILL 
CONTINUE THE ATTACK’ 











£7620 PRINT ‘YOU ARE NOW THE 













_ AMBASSADOR OF KALAMAZOO’ 
0 PRINT ‘DON’T COME BACK’ 
0 PRINT 
0 STOP 
O PRINT ‘YOU HAVE STAVED OFF INVASION’ 
0 PRINT ‘YOU HAVE BEEN KNIGHTED’ 
720 PRINT 
BOO STOP 


GO PRINT ‘TOO MANY FACTORS’;RETURN 
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Superboard Il , Super Print 83OO 80 COLUMN HIGH 
E 8k MICROSOFT BASIC 4k RAM PERFORMANCE IMPACT PRINTER 
- comes ready built (no hidden kit repair charges) The ideal companion for PET, APPLE, TSR80, 
fully expandable to 32k dual floppy Exidy, Superboard, Compukit, Ohio 
Standard system with printer. Challengers and most micro’s 
superboard 50Hz £159.95 + VAT : Bice e metal enclosure Hatta it ideal 
610 Expansion Board 8k RAM Sits, ; My for home SOMPURIS, small business 
NEW BUILT ONLY £159.95 + VAT ' systems, data logging etc 
AS—232, 20MA, (EEE 488 and Centronics |/O 


GEC acy oP COSPMinifloppy Dise, Cased, J am “16 Baud Rates to 19,200 
£199 + VAT ,£ copies DOS ONLY £275 + VAT | 60 Lines per minute - Bidirectional 
4k RAM ONLY £24 + VAT Probably the most “5 print densities 727,80,96,1200r 132 Chr/Line 
) Plastic Case, Beioe ONLY £26 + VAT highly featured “Self Test Switch “2k Buffer 
Challenger |P-Metal Cased, Super- printer for the “Tractor and Fast Paper Feed /Graphics 


NOE LICKER board, PSU modulator ONLY £219 + VAT lowest cost ! Model 800 MST ONLY £399 + VAT 


Low price PETS 


- large keyboard 3 7 INTELLIGENT 
16k - £549 + VAT EPROM PROGRAMMER & 


32k -£649+ VAT , Connects directly ans WEA §Utilises Z80, 12k level I/ Basic, 16k RAM, 
to TV. Develop, eyenck Soe Integral Cassette Deck, UHF QO/P, 
Copy, Burn, all TRS&O features ONLY £369 + VAT 


| —-- — Verify 2708, 2716 and with modification 2516, 
ZT DRIVING COMPUTE Bea ONLY £120 + VAT Built & Tested 
a L £100+VAT Kit, £20+VAT BuiltPowerSupply 
5 NEW? 
A. ey II! SPECIAL SCOOP !!!! 
*MPG Instant *MPG Average *Gals. used dag Wil iscs in Tives | Combines economy of cassette with speed & 
since fillup *Miles to empty *Elapsed time a /4 -£1. 4 (each) + VAT reliability of disc. (TRS8O exp.int.not req.) 
*Time to empty ONLY £77.50 + VAT 3 8" - £2.20 (each) + VAT ONLY £189 + VAT (inc. 20 wafers (Tapes) 


Please add VAT at "2% Carriage ex-2 will advise a: te 2° order Official orders 
welcome Product deta:'s on reques: “ade and export enquires welcome 
Mighty Micro 33 CARDIFF ROAD, WATFORD, HERTS. Telephone: (0923) 38923 
z= PO Box 17,61 NEW MARKET S0,BASINGSTOKE,HANTS.(0256) 56417 
In association with Watford Electronics Mai! Order and Enquiries to Basingstoke 


aa 
BUY IN CONFIDENCE - In the event that we are unable to deliver your goods within 7 days, we do not bank your remittance until such time we have the goods to 
despatch if on recep: 2° vour order, the goods do not meet with your satisfaction, return within 7 days for full refund, All goods covered by manufacturers guarantee. 


Re-useable # KK F 


Happy Memories |_,...2i0_ DISPLAY PLANNER 


* Useful Programming Aid 








4116 200n ; * Speeds Graphics Planning 
2114 Shbnc . - * Re-useable 7100's of times 
1. * a 
2708 A450ns £4.95 iewermueices Clee eo Oe cwwreuecnven 


The Planner is a totally NEW product designed with small c uter 
users in mind. It is printed with a GRID and marked out with the 
POKE numbers of the computers memory display locations. This 
4116 150ns £5.50 | speeds Graphics planning, even animation, and gives a clear 

i 3 icture of the proposed display. Amendments are easily made be 
2114 450ns £4.25 


sab Peon The Fecal oe is ews je “ie oF variables 
and notes, a e wallet provides stora or slips of paper and 
2716 5 volt £13.50 other information. o pen at. | 
only £2 75 available for, 

: PET, TRS80 


€ach inc. p+P) 
(please specify choice) 
IMPEX ENTERPRISES, 12,Wallscourt Rd, Filton, Bristol, BS12 7NS 


MEMOREX mini discs soft sectored - 
with FREE library case £19.95 per ten 


SALE 


Please mention 
CT when 


We're moving shortly to new 
premises and don’t want to carry 
much. Bargains for all. 


All prices include VAT. 30p postage on 
orders below £10. Access and Barclay- 
card. All order to: 


replying to 
adverts. 


DEPT CT 


19 Bevois Valley Road, Southampton, 
Hants. SO2 OJP Tel: (0703) 39267 
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/ 
: Price breakdown : Tom Wand 
: | ZX80 and manual: £69.52 Ao Se | 
VAT: £10.43 . Se ee 


NE post and packing FREE 





Please note: many kit makers quote VAT-exclusive prices. 


You've seen the reviews... you ve heard the excite- 


ment...now make the kit! 


This isthe 7480. ‘Personal Computer World gave 


it 5stars for ‘excellent value. Benchmark tests 
say it’s faster than all previous personal com- 
puters, And the response from kit enthusiasts 
has been tremendous. 

To help you appreciate its value, the price ts 
shown above with and without VAT. This is so 
you can compare the ZX80 with competitive 
kits that don't appear with inclusive prices 


‘Excellent value’ indeed! 

For just £79.95 (inciuding VAT and p&p) you 
get everything you need to build a personal 
computer athome...PCB, with !C sockets for 
all Cs: case: leads for direct connection toa 
cassette recorder and television (black and 
white or colour); everything! 

Yet the ZX80 really is a complete, powertul, 
full-facility computer, matching or surpassing 
other personal computers at several times 
the price. 

The ZX80 is programmed in BASIC, and you 
can use it to do quite literally anything from 
playing chess to managing a business. 

The 2X80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron 
Itimmediately proves what a good job you've 
done:connectitto yourTV...linkitto an 
appropriate power source ”*...and you're 
reacy to go. 





























Your ZX80 kit contains... 

@ Printed circuit board, with IC sockets for 
all iCs. 

@ Complete components set, including all 
I(Cs-all manufactured by selected world- 
leading suppliers. 

@® New rugged Sinclair keyboard, touch- 
sensitive, wipe-ciean. 

@Ready-moulded case. 

@Leads and plugs for connection to 
domestic TV and cassette recorder. 
(Programs can be SAVEd and LOADed 
on to a portable cassette recorder.) 

@®FREE course in BASIC programming and 
user manual. 

Optional extras 

@® Mains adaptor of 600 mAatS VDC 
nominal unregulated (available 
separately -see coupon) 

| @Additional memory expansion boards 

allowing up to 16K bytes RAM. (Extra 

RAM chips also available -see Coupon). 





“Use asoomAat9VDC nominal unregulated mains 
adaptor. Available from Sinclair ifdesired (see coupon) 
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The unique and 
valuable components of the 
Sinclair ZX80. 

The Sinclair ZX80 is not just another 
personal computer Quite apart from its 
exceptionally low price, the 2X80 has two 
uniquely advanced components: the Sinclair 
BASIC interpreter: and the Sinclair teach- 
yourself BASIC manual. 

The unique Sinclair BASIC interpreter offers 
remarkable programming advantages: 

@ Unique ‘one-touch’ key word entry: the 
ZX80 eliminates a great deal of tiresome 
typing. Key words (RUN, PRINT, LIST, etc.) 
have their own single-key entry. 

® Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to 
run them 

® Excellent string-handling capability -takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison), The 2X80 also has string input- - . 
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Fewer chips, compact 
design, volume production — 
more power per pound! 

The ZX80 owes its remarkable low price to 
its remarkable design: the whole system is 
packed on to fewer, newer, more powerful 
and advanced LSI chips. A single SUPER ROM, 
for instance, contains the BASIC interpreter. 
the character set, operating system, and 
monitor. And the ZX80's 1K byte RAM is 
roughly equivalent to 4K bytes in a conven- 
tional computer -—typically storing 100 lines of 
BASIC. (Key words occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the 2X80 
is faster than all other personal computers 

No other personal computer offers this 
unique combination of high capability and 
low price, 


‘Sockets for TV, | 


to request a line of text when necessary. Z80 A microprocessor -new, | 
Strings do not need to be dimensioned. faster version of the famous cassette recorder, 
@ Up to 26 single dimension arrays | eral henukised os etc power supply. 
@FOR/NEXT loops nested up 26. [cee eramer SUPER ROM. 
@ Variable names of any length. | | Clock. 
@ BASIC language also handles full Boolean ON paaaee 
arithmetic, conditional expressions, etc. Slip 


@® Exceptionally powerful edit facilities, allows 
modification of existing program lines 

@ Randomise function, useful for games and aig 
secret codes, as well as more senous . Fageeies 
applications. i ee 

@ Timer under program control. ees 

@® PEEK and POKE enable entry of machine 
code instructions, USR causes jump toa 
user's machine language sub-routine. 

@ High-resolution graphics with 22 standard 
graphic symbols, 

@ All characters printable in reverse under 
program control. 

@ Lines of unlimited length. 


keyboard. 






RAM chips. 
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The Sinclair teach-yourself 
BASIC manual. 
If thespecifications of the Sinclair 2X80 
mean little to you-dont worry. They're all 
explained in the specially-written 128-page 
book free with every kit! The book makes 
learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming —from first principles to complex 
programs. (Available separately -purchase 
price refunded if you buy a ZX80 later ) 
A hardware manual is also included with 
every kit. 


The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can't 
wait to have a 7X80 up and running? No 
problem! It's also available, ready assembled, 
for only £99.95. 

Demand for the 2X80 is very high use the 
coupon to order today for the earliest possible 
delivery. All orders willbe despatched in strict 
rotation. We'llacknowledge each order by 
return, and tell you exactly when your 2X80 
willbe delivered. If you choose not to wait, you 
can cancel your order immediately, and your 
money will be refunded at once. Again, of 
course, you may return your 2X80 as received 
within 14 days for a full refund. We want you to 
be satisfied beyond all doubt-and we have 
no doubt that you will be. 


SrmlcilsSir 
ZX8B0 
Science of Cambridge Ltd 


6 Kings Parade, Cambridge, Cambs., CB2 1SN 
Tel: 0223 311488. 
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£9 TE TAN TI 1=N TEN SG To's | 2X80 software — 

EE feo. a a ma | | NOW available! 

te per te. rt fs : (By G0) Th ABs | 

os i See the advertisements in Personal 





Computer World (June) and Electronics 
| Today International (July). 


New dedicated software — developed 
independently of Science of Cambridge - 
. reflects the enormous interest in the 7X80. More 
— software available soon — from leading consult- 
E. ancies and software houses 
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ESS To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB215SN. ~ 












| Remember: all prices shown include VAT, postage and packing. No hidden extras. | 

j FORM Please send me: 

| Quantity | Item Item price Total | 

| ; =e — £ 
Sinclair 2X80 Personal Computer kit(s). Price includes 

ZX80 BASIC manual, excludes mains adaptor £79.95 | 
Ready-assembled Sinclair 2X80 Personal Computer(s) 

| Price includes 2X80 BASIC manual, excludes mains | 

| adaptor a £99.95 
Mains Adaptor(s) (600 mA at 9 VOC nominal unregulated). 

i Memory Expansion Board(s) (each one takes up to i 

) 3K bytes) 

| RAM Memory chips-standardiK bytescapacity = | 

Sinclair 7X¥80 Manual(s) (manual free with every ZXBO kit | 
orready-made computer), — 

: NB. Your Sinclair ZX80 may qualify as a business expense TOTAL £ 7 

| lenclose a cheque/postal order payable to Science of Cambridge Ltd for £_ = 

Please print | 
| Name: Mr/Mrs/Miss Z a : | 
[ Address. SSS —————E i 
CT 
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Ti. EGY a a. 
How to get round those boring 
little chores with a bit of 
machine code magic. 


which were written to illustrate a technique used 
a in certain proprietry software for the TRS-80. 
Owners of many programs will find this especially 
/ revealing as it will explain one or two things that may 
have been bothering you, ever so slightly. 

It is often useful to write programs in BASIC and 
call subroutines which are written in machine code, 
USR calls are one of the ways of accomplishing this. 
The conventional technique is to reserve an area of 
memory by answering the MEM SIZE query with a 
suitable number and to then write a BASIC program 
which READs the machine code, in decimal form, from 
DATA statements and POKEs them into the reserved 
memory area. Simple when you put it like that isn’t it! 


T™ article is based around a few short programs 


A Graphic Example 

As an example of this kind of technique if | wanted to 
| “white-out” the screen | would POKE the required 
| graphics characters into the video memory or PRINT 
some “all-white” graphic character strings. Both of 
these methods require a very obvious time interval. 
What if | wanted to do it fast? 


100 ; Snowstorm, an old demo 
110 ORG 7FOOH ; As good a place as any 

130 LD HL,3COOH ; Video RAM first address 
140 LD (HL) OFFH 


7FOO 
7FOO 8621 00 3C 


7FO3 36 BF ; All white graphics byte 


7FO5) =6p11 «01 «=3C 150 LD DE,3CO1H ; Put it here 

7FO8 061 FF O3 160 LD BC,3FFH ; This many times 

7FOB ED B60 170 LDIR ; Do it 

7FOD c9 180 RET ; Important, back to BASIC 
190 ; Could go anywhere 
200 END ' 


| Fig 1. The machine program to ‘“‘white-out” the TRS 80 screen. 





A program to do the job is given in figure 1. This 
does the task in a time interval comparable to a frame 
scan of the VDU. Figure 2 shows the usual way to enter 
and access this sort of subroutine from BASIC. Run this 
program and watch your screen ‘“white-out” fast! 

A certain, very famous, piece of software Axxxx- 
xD NxM uses a different technique. When a variable is 
defined its value is stored, somewhere, in memory so 
why ‘not define a string variable using characters which 
| correspond to a machine code subroutine? The string of 
“bytes” will be stored in memory in just the same way 
as any other string and provided the storage address 
can be obtained the machine code can be accessed 
with the USR statement. 


Locating The Location 
The statement VARPTR(X$) will allow us to discover 
this address, it can return a decimal number which will 
tell us where to PEEK for the actual address. The way it 
is used is as follows : 

lf V=VARPTR(M$) then; 

PEEK(V) will return the length of the string M$ in 
decimal, 


30 





PEEK(V +1) will return the MSB of the start add- 
ress in decimal and 

PEEK(V +2) will reveal the LSB of that address. 

To demonstrate this apparent phenomenon enter 
the program listed in figure 3 and, in response to the 
“YOUR MOD” query enter the following numbers. 
33,1,60,54,255,17,2,60,1,254,3,237,176,201. 

Upon entering this little lot you will find that as 
you enter the last number the screen will “white-out”’ 
just like in the previous effort. Lines 40 to 115 and all 
the REMs can be deleted to give a working program of 
a mere four lines in length. 

The machine code is stored as part of M$ and can 
be accessed by executing X=USR(0). There are some 
problems though, the BASIC Interpreter will 
“recognise” OOHex as an end of program line and 22Hex 
as an end.of string delimiter and so these must be ex- 
cluded from the machine code. This explains the slight 
difference between the two sets of decimal values, 
there should be a way round this and perhaps someone 
could enlighten me? 


Non Listed Lists 
The major “problem” is that when you list programs 
with embedded machine code routines the machine 
will try to print the code onto the screen and some of 
the Hex codes will correspond to the cursor controls. 
This has the effect of disturbing the scrolling function, 
to say the very least! 

Now you know why some programs you purchase 
will run properly but never LIST! 


5 REM DON’T FORGET TO ANSWER MEM SIZE 
WITH 32512 

10 DATA 33,0,60,54,255,17,1,60,1,255,3,237,176,201 

15 REM THESE NUMBERS ARE DECIMAL EQUIV 
OF HEX IN FIG 1 LISTING 

20 FOR X=32512 TO 32525 

25 REM 32512 ISSTART ADDRESS (7FOOH) 

26 REM AND 32525 IS LAST BYTE ADDRESS 

30 READ A:POKE X,A 

35 REM GET A BYTE AND LOAD IT 

40 NEXT 

50 POKE 16526,127:POKE 16527,0 

55. REM DEFINE THE SUBROUTINE ENTRY POINT 
FOR THE USR CALL 

56 REM MSB=07FH (127D), LSB=00 

60 X1=USR(0) 

65 REM NOW CALL THE SUBROUTINE 

66 REM THIS WILL SHOW THE CONVENTIONAL 
METHOD 


Fig 2. The BASIC program that incorporates the machine code of 
the program in Fig 1. 
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HEX ROUTINES 



























5 REM NO RESERVED MEMORY NEEDED 


10 M$="AAAAAAAAAAAAAAA” 

15 REM NUMBER OF DUMMY CHARS MORE THAN 
BYTES IN SUBROUTINE 

20 V=VARPTR(M$) 

30 REMSEE EXPLANATION IN TEXT 

40 P1=PEEK(V+1) 

50 P2=PEEK(V+2) 

60 P3=P1+256*P2 

70 REMGIVES START ADDRESS IN P3 

80 FOR X=P3 TO PEEK(V)+P3-1 

90 REM YOU CANNOT ENTER AS NORMAL CHARS, 
SEE TEXT 

95 PRINT“EXISTING ";PEEK(X) 

100 INPUT”“YOUR MOD ":M 

110 POKE X,M 

115 NEXT X 

120 POKE 16526 PEEK(V+1):POKE 16527,PEEK(V+2) 

125 REMSET UP ENTRY POINT FOR USR CALL 

130 X1=USR(O) 

140 REM NOW DOIT! 


Fig 3. The method of using a string to load machine code is shown in 
this BASIC program. 





NEW from PREMIER PUBLICATIONS, the leaders 
in exciting, original computer games: 


AIR TRAFFIC CONTROL 

m@ Play under pressure to keep up to twelve planes 
from colliding in the crowded airways. Twenty 
levels of play. 


CHALLENGE! 

Beat the clock to find the odd man out. Almost 
infinite levels of play, and the better you do the 
harder it gets! 


SCRAMBLER 
Unscramble the letters to find the hidden word. 
Educational and highly entertaining. 


TIME-MAZE 

THE maze game. Beat the clock by navigating and 
blasting your way through a devilishly devious maze. 
Succeed, and your next game's even harder. 


VERY SPECIAL 





Marcom specialists 
Qdd-ons 
STOP PRESS 


TOOL KIT for NASCOM 2 in 2 x 2708 
Fully relocatable gives:— 


Auto line number, delete, find help 
intelligent renumber, append, Hex 
printer H/S routine, key board repeat, 
BEE eccic 


___ Only 242-00 


Including V.A.T. 


18 Rye Garth, Wetherby, 
West Yorkshire LS22 4UL 


<= 0937 63744 


sAMES 


FOUR VERY SPECIAL GAMES 

ATA VERY SPECIAL PRICE! 
Sold individually, these games could cost you 
£5 — £8 each. But to introduce you to the 
PREMIER software range, we’re offering all four 
for only £9.95. 

AVAILABLE NOW 

for TRS 80 (Level 2), VIDEO GENIE, UK 101, 
SUPERBOARD, and from July 15th for ACORN 
ATOM (4k). 






Buy it with Access 
[BARCLAYCARD | 


VISA 





o—a 


ORDER NOW! 
And we'll also send you a bonus voucher worth £2 
off your next PREMIER software pack. Just send 
cheque/PO for £9.95 plus 50p p&p (total £10.45), 

quoting product reference GP1, to: 

PREMIER PUBLICATIONS, 
12 Kingscote Road, 
Addiscombe, Croydon. 
01-656 6156 

10 day money-back Guarantee of Satisfaction. 
(Over 80,000 programs sold to date) 









John Hiscott. 


theme of household management established in my 

personal accounting system described in the October 
1979 issue of Computing Today. By determining gas or 
electricity consumption from meter readings taken over a 
selected period of days, the projected weekly, monthly or 
quarterly cost is calculated which can be used for budgetary 
control purposes. 

A table of a range of costs is available for the single- 
part tariffs. This could be printed for easy reference by 
substituting ‘LPRINT’ for ‘PRINT’ where required. Domestic 
tariffs currently available are provided for and the data 
required should be taken from the last available account or 
notification of charges. 

The program is written in Triton level 7 (8K) BASIC. 
Users of Triton level 6 BASIC should alter the string variables 
to numeric and make syntax changes as needed. The listing is 
given together with a specimen run printout. 

0 CLS 
5 PRINT “DOMESTIC FUEL COSTING PROGRAM” 
10 PRINT #4 ote fe oe oe oe ee ok oe ok oe oe oe ek ook ok RE RR KOR RR 
15 INPUT “ENTER ‘G’ (GAS) OR ‘E’ (ELECTRICITY)”; 
AS 
25 IF A$=“E’’ GOTO 70 
30 INPUT “ENTER FIRST COST PER THERM (IN 
PENCE)":A 
40 INPUT “ENTER NO. THERMS APPLICABLE 
ABOVE” ;B 
50 INPUT “ENTER SECOND COST PER THERM (IN 
PENCE)"’:C 
60 INPUT “ENTER CALORIFIC VALUE (BTU PER CU. 
oil i Wait? 
65 GOTO 120 
70 PRINT “ENTER ‘1’ FOR STANDING DOMESTIC 
TARIFF” 
80 INPUT “ENTER ‘2' FOR TWO-PART TARIFF”’;E 
85 IF E=2 GOTO 100 
90 INPUT “ENTER UNIT CHARGE (IN PENCE)”;A 
95 GOTO 120 
100 INPUT “ENTER UNIT CHARGE — DAY RATE (IN 


Te program is presented as a development on the 


PENCE)’:A 

110 INPUT “ENTER UNIT CHARGE — NIGHT RATE (IN 
PENCE)’:C 

120 INPUT “ENTER QUARTERLY CHARGE (N.B. — IN 
PENCE)’’:1 


125 IF E=2 GOTO 195 

130 PRINT “ARE CALCULATIONS REQUIRED FOR A 
SINGLE READING” 

140 INPUT “OR A RANGE OF READINGS — ENTER ‘S’ 
OR ‘R' ";C$ 

145 IF C$=“S” GOTO 180 

150 INPUT “ENTER LOWEST READING OF RANGE”’)] 

160 INPUT “ENTER HIGHEST READING OF RANGE” 


*K 

170 INPUT “ENTER VALUE OF STEPS BETWEEN 
EACH READING”’;L 

175 GOTO 220 

180 IF E=2 GOTO 195 

185 INPUT “ENTER CONSUMPTION FOR PERIOD” ;Y 

190 GOTO 220 

195 INPUT “ENTER DAY—RATE CONSUMPTION FOR 
PERIOD”;U 

200 INPUT “ENTER NIGHT—RATE CONSUMPTION 
FOR PERIOD” ;V 

220 PRINT “ENTER NUMBER OF DAYS COVERED 
BY READING” 


32 


SOFTSPOT 


230 INPUT “(N.B:— ONE QUARTER IS 91 DAYS)’ 


310 PRINT D;“DAYS”, 

330 PRINT “PROJECTED PROJECTED PROJECTED” 
340 IF A$=“G" PRINT “CU FT”, 

350 IF AS=“E” PRINT “UNITS”, 

360 PRINT “WEEKLY | MONTHLY QUARTERLY” 
370 PRINT“METER COST COST ~~ COST” 
380 PRINT “READING (POUNDS) (POUNDS) (POUNDS)” 
400 PRINT ——__ ee 
410 IF C$=“S” THEN M=Y:J=Y:K=Y 

415 IF E=2 THEN M=Y:J=Y:K=Y 

420 FOR M=] TOK STEPL 

425 N=91/D 

430 IF AS="E" GOTO 465 

440 O=M*X/1000*N 

450 IF O>=B THEN P=0-B 

460 IF O>=B THEN O=B 

465 IF E=1 THEN O=M*N 

470 IF E=2 THEN O=U*N:P=V*N 

475 Q=O*A 

480 IF E=1 GOTO 490 


505 IF E=2 GOTO 525 

510 PRINT MTAB(10)T/13TAB(21)T/3TAB(32)T 

520 NEXT M:GOTO 540 

525 PRINT U+VTAB(10)T/13TAB(21)T/3TAB(32)T 
530 PRINT “(COMBINED DAY PLUS NIGHT UNITS)” 
540 END 


The program listing for ‘Fuel Costing’. 


RUN 
DOMESTIC FUEL COSTING PROGRAM 

oh Oe Re OE DE OO Die DE ie Oe ke oie ie ike Sie Ske Se oe ke Sie oe oe ee ee oe 

ENTER ‘G’ (GAS) OR ‘E’ (ELECTRICITY) G 

ENTER FIRST COST PER THERM (IN PENCE) 24.6 
ENTER NO. THERMS APPLICABLE ABOVE 52 

ENTER SECOND COST PER THERM (IN PENCE) 16.5 
ENTER CALORIFIC VALUE (BTU PER CU. FT.) 1017 
ENTER QUARTERLY CHARGE (N.B’ — IN PENCE) 216 
ARE CALCULATIONS REQUIRED FOR A SINGLE 
READING OR A RANGE OF READINGS — ENTER ‘S'OR 
‘RR 

ENTER LOWEST READING OF RANGE 1.5 

ENTER HIGHEST READING OF RANGE 2 

ENTER VALUE OF STEPS BETWEEN EACH READING .1 
ENTER NUMBER OF DAYS COVERED BY READING 
(N.B:— ONE QUARTER IS 91 DAYS) 1 


mmm mm me tee ee i ee ee + ee 


1 DAYS PROJECTED PROJECTED PROJECTED 

CUFT WEEKLY MONTHLY QUARTERLY 

METER COST COST COST 

READING (POUNDS) (POUNDS) (POUNDS) 
1.5 2. 2521 1 9.75913 29.2774 
1.6 2.36957 10.2681 30.8044 
1.7 2.48703 10.7771 32.3314 
1.8 2.6045 11.2862 33.8585 
1.9 2.72196 11.7952 35.3855 
2 2.83942 12.3042 36.9125 

READY 

> 


A sample run of the program. 
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OPERATING SYSTEM 

Now supplied with every NASCOM 
computer,the superb NAS-SYS operating 
system is available to upgrade NASCOM-1 
to run existing and future software.Cursor 
control and screen editing are provided in 
addition to 22 monitor commands.Only 2K 
of memory is occupied. Supplied in 2 x 2708 
EPROMsS at £25.00 plus VAT. 


BASIC INTERPRETER 

The industry standard 8K MicroSoft BASIC 
interpreter. Built into every NASCOM-2 but 
optional for NASCOM-1.Enhanced to take 
advantage of NASCOM hardware, it 
includes graphics control commands. 
Supplied in ROM at £40.00 plus VAT or on 
tape at £15.00 plus VAT. 


ASSEMBLER 

Version 2.0 of ZEAP (Z80 Editor Assembler 
Package) offers in 4K features found 
normally only in far larger programs.A 
comprehensive line editor is provided in 
addition to an assembler operating in 
standard Z80 mnemonics. Direct assembly 
to memory allows immediate program 
execution.ZEAP can take advantage of 
special features of NAS-SYS,which was 
itself developed on this assembler. 
Supplied on tape at £30.00 plus VAT or in 
4x 2708 EPROMs at £50.00 plus VAT. 


DISASSEMBLER 

The NAS-DIS 3K disassembler reverses 
the effect of assemblers such as ZEAP by 
turning machine code into assembler 
program,automatically labelling and cross- 





referencing to produce acomplete 
program listing,saving hours of tedious 
hand disassembly when program analysis 
is required.Supplied in 3 x 2708 EPROMs 
at £37.50 plus VAT. 


DIAGNOSTIC PACKAGE 
NAS-DEBUG is a 1K addition to NAS-DIS 
which provides remarkable facilities for 
error elimination, including a full register 
display which may be edited by the cursor. 
An unusual feature is the provision for 
examination of the program in assembler 
as the machine single-steps through it.A 
second video page may be assigned to 
allow work on programs which use the 
screen. 

A very powerful assembler-based 
system for program development could be 
realised ona NASCON-2 with appropriate 


external memory by fitting the 8 ROMs 
containing ZEAP, NAS-DIS and NAS- 
DEBUG into the sockets on the computer 
board. This system would function 
immediately on switching on,without 
needing programs to be loaded from tape. 
Supplied ina 2708 EPROM at£15.00 plus 
VAT and must be operated with NAS-DIS. 


TEXT EDITOR 


NAS-PEN is a 2K text editor ideal for writing 
letters and maintaining documentation. Full 
editing facilities of insertion,deletion and 
modification are supplemented by cursor 
control,a repeating keyboard routine, left 
and right text justification, page format 
capability and memory control for copying 
text between areas of memory,allowing the 
repeated use of blocks of text. 

NAS-PEN has already been used on 
some NASCOM manuals. Though itis 
referred to as a text editor itis far superior to 
many larger “word processors’ for personal 
computers.Supplied in two versions:VT for 
T4 monitor and VS for NAS-SYS, bothin 
2x 2708 EPROMs at £15.00 plus VAT 
per version. 


ROM GRAPHICS 

The Graphics ROM available as an option 
for NASCOM-2 at £15.00 plus VAT may now 
be fitted to NASCOM-1 by means of aROM 
Graphics kit at £30.00 plus VAT including 
the Graphics ROM ..It provides 64 biock 
characters plus 64 games,etc.characters, 
each one composed of an 8 x 14 dot matrix 
on NASCOM-2 and 8 x 16 dot matrix on 
NASCOM-1. 


For further information telephone, write or call 


INTERFACE COMPONENTS LIMITED, OAKFIELD CORNER, SYCAMORE ROAD, 
AMERSHAM, BUCKS HP6 6SU. TELEPHONE:02403 22307. TELEX:837788 
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M.J. Bell 


Program developement is the 
Rey to successfull software. 


p 


rogram development is most successfully achieved 
by beginning with a very brief flowchart showing 
the major functions to be carried out. This can 
then be enlarged by adding more and more detail until 
a fully workable schematic has evolved. It should then 
be possible to theoretically follow through the chart 
checking that each eventuality has been catered for. 





Calendar Theory 

Continuing with the Gregorian Calendar program that 
we started to develop last month we can prepare a series 
of flowcharts. The first and simplest is shown in Fig.1 as 
just 5 all-embracing boxes itemising the main functions. 


START 


es 
INITIALISATION 





Fig.1. The initial flowchart for any programming task. 


INITIALISATION — This box is always present in 
a program and is used to set up counters, registers and to 
prepare that display. (eg clear the screen and set the cur- 
sor). 

INPUT — The input box will contain the program 
to display the input question or prompt, to accept the 
data offered at the keyboard and to store it ready for 
analysis. 

‘PROCESS — As its name suggests working pro- 
cesses of the program are all lumped together in this one 
box. It will have to encompass all the procedures required 
to interpret the input, to manipulate the data to achieve 
the required answer and to prepare it ready for display. 

DISPLAY — Usually situated at the tail end of the 
flowchart the display functions can often be spread 
throughout the program. This is done to reduce the ap- 
parent operating time of the processor. It is better to have 
the display build up as the program proceeds than to wait 
till the end to do it all. However, having said that, this 
program will give little scope for speeding the display 
routines. Nevertheless at this stage of development it can 


it may not be needed. Usually with a regenerative pro- 
gram, (ie one that will continue to repeat itself until 
aborted) it will be necessary to tidy up the stack or data 
Strings before jumping back to the beginning to start 
again. Sometimes this stage can be incorporated in the in- 
itialising routines. 


Expanding The Flowchart 
Before we can put pen to paper further some thought 
must be given to the way we are to tackle this problem. 
The input for example will be written onto the display 
and therefore will be located in the VDU RAM. If left 
there for the calculation part of the processing it need 
not be transferred to temporary registers, but it will be 
necessary to know where the MONTH data ends and 
the YEAR data begins. The main processing to be done 
is mathematical so here it would be advantageous to 
convert the decimal number into hexadecimal, par- 
ticularly as it could then be contained in a register pair. 
The mathematical analysis can be carried out in stages 
by first considering the centenary years, then the 
repetitive 28 year cycles. The leap years can be con- 
sidered separately. The more experienced software 
“engineers” amongst you are probably jumping up and 
down thinking of faster ways, but the simplest ways are 
generally the ones that cause less headaches in the long 
run. As we know that March 1st 1756 fell on a Monday 
we Can use a register to record the day number that the 
first of March will fall on in each year. 

lf, for example, we count a leap year then the day 
is advanced by one. A centenary year will not advance 
the day number but decrement it so that the normal 
leap year routine can be used and the advancement 
thus achieved would result in a zero shift. As for the 
shifting the day to correspond with the first of each 
month in the year it was decided to make use of a look- 
up table. The first three letters of each month are 
followed by the number of days in that month, and the 
offset to be added to the day number. The final result 
should now be in a form that the display routine can 
use to present the calendar. 

It is usually good policy to leave the initialising 
routines until the main body of the program is completed 
so we will begin to build on the “INPUT” stage. 


Getting It In 

The input stage, as we have seen, is to cater for the pro- 
mpting of an input, the keyboard routine with its VDU 
display and the storing of the YEAR memory address. To 
achieve this the monitor memory routine can be used 
together with the output routine. Analysis of each input 
character can determine when a ‘space’ has been entered 
and therefore it can be deduced that the next memory 
location will contain the start of the YEAR number. See 
the enlarged flowchart shown in figure 2. With this 
flowchart we have sufficient information to convert this 
routine into a machine code listing. 


Computation And Calculation 

As this is the largest part of our program it will have con- 
tained the most thought effort and numerous scratch-pad 
flowcharts would have been produced before satisfying 
ourselves that we were attacking the problem in the right 
way. To publish all these thoughts would be laborious 


all be conveniently lumped together in one box. (and not very fruitful) so what follows are the two main 
| TIDY — Wewill add this box at this stage although _—_ stages that are the most useful. 
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MACHINE CODE 


INPUT 


PRINT 
“INPUT MONTH 
AND YEAR” 





INPUT 
(KEYBOARD 
ROUTINE) 


<> 


SPACE 


SAVE NEXT 
CRT ADDRESS 
LOCATION 










PRINT 
CHARACTER/ 
SPACE 


CURSOR 








ERASE 
CURSOR TO 
TIDY DISPLAY 


Fig.2. A flowchart segment for the INPUT routine. 





The flowchart is now enlarged to indicate the 
main stages in the processing of the data. This 
flowchart is shown in figure 3. A much clearer idea 
can now be gained and the problem has been broken 
down into more manageable segments. A flowchart can 
now be produced for each segment, and by bearing in 
mind what has been done before, the whole can be suc- 
cessfully integrated at the end. 

The step of altering the year base does not re- 
quire a more detailed flowchart because having con- 
verted the year to Hex the base year can simply be sub- 
tracted by using a double byte (16-bit) subtraction in- 
struction. 


Year Cycle Elimination 

lf the year difference is recovered from store, 1C Hex 
(ie 28D) can be repeatedly subtracted from it until the 
result is negative. If 1C Hex is then added to the result 
an answer between 1 and 27D will be obtained. ie the 
fraction remaining of the 28 year cycle. This can now 
be analysed into leap years as the starting point (1756) 
was itself a leap year. 
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PROCESS 













DECIMAL hexadecimal number to be held in a 


SonvERsiCte 16-bit register pair 






subtract the base year 'e 1756D 


SUB BASE 
YEAR (O60CHex} to obtain advanced years 







subtract 1 from day pointer of each 
centenary year, except year 2000, 
2400, 2800 etc. 


ADJUST 
FOR 
CENTURIES 





for each complete cycle of 28 years 
there is no change in day pointer 
reduce to fraction of 28 


ELIMINATE 
28 YEAR 
CYCLES 








ADJUST 
FOR 


0 add 1 to day pointer for each 4th 
LEAP YEARS 


year (ie leap year) 









gel look up table to determine the day 
MONTH pointer shift for required month, 


and number of days count. 


Fig.3. The main stages of data processing that are required. 


DECIMAL/HEX 


RESET 
COUNTER 


SET 
FACTOR 
TO 3E8 HEX 


ADD TO 
COUNTER TO 
MILLENIUM 


SET 
FACTOR TO 
64 HEX 


ADD TO 
COUNTER FOR 
EACH CENTURY 


SET 
FACTOR TO 
OAHEX 


ADD TO 
COUNTER FOR 
DECADES 


ADD 
REMAINDER 


Fig.4. The Hex conversion flowchart. 


convert the decimal year required to a 





a9 





Figure 6 is fairly self explanatory except for one 
detail. Why advance the day pointer by five if there is a 
leap year or it passes through a leap year? The answer is 
that there is naturally a one day advance in a normal 
year, therefore in a four year period the advance is 4 
days + 1 day fora leap year. Again the incrementing of 
the day pointer is repeated several times and can be a 
subroutine. This brings us to the final section, that of 
calculating the advance of the day pointer due to the 
month of the year. Here the theory is that the day that 
the first o1 the month falls on is always a fixed relation- 
ship with the day that the first of March falls on. Until 
now all our manipulation of the day pointer has told us 
which day the first of March talls on in the required 
year. The offset for each month can be put in a table 
together with the number of days that each month con- 
tains. Only the first three letters of the month need to 
be used for identification purposes. 


CENTURY 
ADJUST 


SET 
CENTURY 
COUNTER TO3 


SET 
FACTOR 
TO 2C HEX 








SUB FACTOR 
FROM YEAR 
OIFFERENCE 








DEC 
CENTURY 
COUNTER 






4TH CENTURY 


DEC 
DAY 
POINTER 





SET 
FACTOR TO 
64 HEX 





Fig.5. How to adjust for centuries. 
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LEAP YEARS 


& 
SUB 4 
FROM 

REAMINDER 






LPY 2 












LPY 3 


STORE 

NEW 

IFFER SET 
DIFFERENCE cane 


28 DAYS 


SET 
DAY COUNT 
TO5 SET 
DAY COUNT 


TO REMAINDER 


INC 
DAY POINTER 
BY COUNT & 


LPY 4 


w 
m 
o 


T 
DAY COUNT 
TO 


SET 
FEB TO 
29 DAYS 


INC 
DAY POINTER 
RY COUNT 





Fig.6. The leap year trap flowchart. 





Display Stage 
The display stage can now be considered and this will 
be divided into two parts; Printing the days down the 
left hand side of the screen, and adding to the display 
the numbers 1 to 28,29,30 or 31 as appropriate 

The first of these two parts is most simply achiev- 
ed using the “print and scroll’ technique. This means 
the monitor routine for printing a string of text can be 
used. Each day of the week is loaded as data preceeded 
by two space characters and suffixed by a scroll and 
return character. This will result in the days being align- 
ed two spaces from the left and, by adding further 
scroll characters at the end, they are centrally position- 
ed on the screen. Unfortunately this will have removed 
the “INPUT month and year” from the screen so we 
must add a routine to copy the Month and Year infor- 
mation to the top of the screen as a final display title. 

The numbers are a little more complex. The cur- 
sor can be positioned at the first column adjoining Sun- 
day and then moved vertically to the correct starting 
day by decrementing the day pointer. However it must 
be remembered that when Saturday has been passed a 
new column must be started until the final day as set by 
the day count in the table is reached. The routine is 
now complete as can be seen from the flowchart in 
figure 8. 
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MACHINE CODE 


Setting Up Parameters 

es ia It is now clear what initialisation is necessary for the 

SALE program to be put into operation and, in fact, there ts 
very little to do. The facilities of the initialisation sec- 

tion can best be written down; 

. 1. Clear the screen 

& 2. Print a title on the top line. 

3. Set the day pointer to day 1 to coincide with 













TABLE 
PARAMETERS 


the 
Ist March 1756. 
4. Set the cursor ready for the INPUT section 
The “Tidy” section cannot be completed until! the 


READ 
iST LETTER 
FROM VOU 








cence machine code realisation is finished. 
Although it was promised that Structured Pro- 


gramming would be dealt with in this part it was felt 
that it would be better associated with the final part of 
the series on machine code realisation. Suggestions will 
also be offered on the documentation of the programs 
that you write. 










Sg aS 5 ye SEES - P 
=——_—_—_—_—_—_———EEE eee SS 





“NOD LETTER 
| FROM YDBU 
PRINT 
DAYS FAOM | 
CATA | 
COMPARE 
ee 
LETTER IN : | ; 





TABLE 


SET 
YOu 
Pa AAS 
SET 
WEEK COUNT 
TO? 
@ 


gg ee 


READ 
3RD LETTER 
FROM VDU 









COMPARE WITH 
3RD LETTER 
IN TABLE 






DEC 
OFFSET 
SND WEEK 
COUNT 






LOAD 
DAY COUNT 
FROM TABLE 


ERROR 
IN ENTRY 


LOAD START AGAIN 





DAY OFFSET 
FROM TABLE 


INC 
DAY POINTER 
FROM OFFSET 





Fig.7. How the days in a month are trapped from the 
input name. Fig.8. The display segment of the program in flowchart form. 
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lf you want to get started in microcomputers - 


Microtan 65 is the most advanced, 

most powerful, most expandable, 

microcomputer available ~ 

It also happens to be the most 
cost effective! 


An IDEAL educational aid. 
FEATURES 


@ Based on the powerful 
6502 microprocessor. 
®@ Superb IK monitor - 
TANBUG 
@ 1K RAM for user program, | 
stack and display memory. 
® Expands into a system. 


2S 254 & 
a ee ae 


me, ie fs, se En 
ee eee i ee 


STOP PRESS 
72 Key ASCII 

> Keyboard including numeric 

keypad — £49 plus V.A.T. 








@ 136 page, software/hardware * 
users manual. 


e CONNECTS TO AN UN-MODIFIED DOMESTIC T.V. RECEIVER. 





START 


from 





Available as a kit, 
or assembled and tested. 


The 


computer. 


TANGERINE MICROTAN 65 
The MICROTAN 65 
processor, a superb 1K 
ang) a Vebs us 
display on an 


is a 6502 based micro- 
includes a 6502 micro- 
monitor TANBUG, 1K RAM, 
section which produces an alphanumeric 
unmodified domestic 1.V. receiver 
of 16 rows by 32 characters. There are two optional 
[.C. packs, one MICROTAN 65 with 
lower total of 128 
other 


provides the 
(making a 
displayable characters) and _ the 
chunky graphics (64x64 pixels). 


case alphanumerics 


providing 


For comprehensive 
information, price list 





Expansion is via TAWNEX. In its minimum configuration TANEX offers 1K RAM, cassette 
16 parallel I/0 limes, a TTL serial I/0 port, two 16 bit counter timers, data bus 
and memory mapping. Fully expanded TANEX is powerful, offering 7K RAM, 6K ROM, 
BASIC: 32 parallel I/0 lines; two TIL serial 1/0 ports; a third serial 

20mA loop. Full modem control and 16 programmable baud rates: four 16 bit 
cassette interface; data bus buffering and memory mapping. 


is supplied fully socketed. 


TANGERINE 


COMPUTER SYSTEMS LIMITED 


interface, 


8K Microsoft 
1/0 port with RS232 
counter timers, 
Even in minimum configuration TANEX 


and details of all 
MICROTAN products, 

send coupon & 12p stamp 
without delay. 


buffering 


Name___ 


Address 


FOREHILL, ELY, CAMBS. 
TEL. (0353)3633 





COMPUTING TODAY JULY 1980 


38 


SOFTSPOT 








David Hunt 


Hang our special 
Centronics onto | 
your Nascom with 





he following piece 
of software has been 
written to drive the 


Centronics P1 Microprinter ¢ 0400 ; Save the contents of A, enable port 
offered in CT recently. The 0410 +; 4toinput, port 5 to output, restore 
piece of software given is for the Nascom = ec eee mate hla th F 
‘ 3 ; 5 | AF : Save anything i 
1 and 2 using either Nasbug or NAS SYSmonitors. No hard- — 9991 3E 4F 0440 LD A, #4F ; Initialize PORT 4 toi/p 
ware interface is required other than the physical connection 0003 D3 06 0450 OUT (6), A 
of the cable, preferably via a socket. It is not advisable to 0005 3& OF 0460 LD A, #0F ; Initialize PORT 5 to o/p 
attempt to solder directly to the header plug on the PCB as 0007 D3 07 0470 OUT (7),A 
you may want to use this for another purpose at a later date. 0009 Fl 0480 POP AF ; Restore A 
QOOA C9 0490 RET ; Return from routine 
0010 ; **** CENTRONICS PI wilicthadiad 0500; 
0020 ; **** PRINTER ROUTINES **** 0510 ; 
0030 ; 0520 : Save the input character, test it to 
0040 ; For Nascom 1 and 2 using NASBUG or 0530 ; secif itisa CR, if so, change it 
0050 : NAS—SYS monitors. The routine is 0540 ; toaLF. 
0060 ; relocatable. OOOB FS5 0550 PRINT PUSH AF ; Save the char.in A 
0070 ; o00c FE OD 0560 CP CR ; Is it a Carriage Return 
OO80 ; Printer connections: QOOE 20 02 0570 JR NZ PRINT1 ; No, jump to PRINT] 
0090 ; PORT Socket: Printer socket: 0010 3E OA 0580 LD A, LF ; Change it to a Line Feed 
0100 ; PORT 4, BIT 0 = BUSY (11) 0012 FS 0590 PRINT1 PUSH AF ; Save the char. in A 
0110 ; PORT 4,STB = Ground (16) 0600 ; 
0120 ; PORTS,BITSO--6 =DATA1—7 (2-8) 0610 ; Get the BUSY signal, and test, if ON 
0130 ; PORT 5,BIT 7 = STROBE (1) 0620 : or OFF. If BUSY, go round testing the 
0140 ; GND = Ground (16) 0630 ; BUSY, until free. 
0150 ;: GND = Chas. Ground (17) 0013 DB 04 0640 PRINT2IN A, (4) ; Get the BUSY signal 
0160 ; 0015 CB 47 0650 BIT 0, A; Test it 
0170 :; Routine INIT should be called asa 0017 20 FA 0660 JR NZ PRINT2; If high, jump to PRINT2 
0180 ; subroutine to initialize the ports. 0670 ; 
0190 :; Note that RESET on Nascom 2 will 0680 <: Restore the character in A. Make 
0200 ; disable the ports, RESET on Nascom 0690 ; sure bit 7 is high, send it to 
0210 ; 1 will not affect the ports. 0700 ; printer. Reset bit 7 low, to cause 
0220 ; 0710 ; aSTROBE pulse, send it. Set bit 7 
0230 ; Toprint a character, the routine 720 ; high toclear STROBE pulse, send it 
0240 ; PRINT should be called with the 0019 FI 0730 POP AF ; Restore the char, in A 
0250 ; character to be printed in A. All 001A CB FF 0740 SET 7, A; Set bit 7 high 
0260 ; registers will be preserved. 001IC D3 05 0750 OUT (5), A ; Send to printer 
0270 ; OOTE OO 0760 NOP ; Wait a bit 
0280 ; Note that the printer will not print OO1F CB BF 0770 RES 7, A; Reset bit 7 low 
0290 : until a Line Feed is received, and 0021 D3 05 0780 OUT (5), A ; Send to printer 
0300 ; Carriage Returns are converted to 0023 00 0790 NOP. ; Wait a bit 
0310 ; Line Feeds. Therefore if a CR/LF is 0024 CB FF 0800 SET 7,A;Set bit 7 high 
0320 ; sent, two line feeds will occur. 0026 D3 05 O810 OUT (5), A ; Send to printer 
0330 ; 0820 ; 
000D 0340 CR EQU 0D ; Code for Carriage Return 0830 <= Restore the original character in A 
OOOA 0350 LF EQU 0A; Code for Line Feed 0840 ; and return from routine. 
0360 ; 0028 Fi 0850 POP AF : Restore char. in A 
0000 0370 ORG #0000 ; Origin of program 0029 C9 0860 RET +; Return from routine 
0380 ; O&870 ; 
0390 ; 0880; END OF LISTING 
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VI 


See it at the following dealers:— 





3 Line Computing 

Hull 445496 

Advance Television Services 
Shipley 585333 

Amateur Radio Shop 
Huddersfield 20774 


Bredhurst Electronics 
Handcross 400786 

Briers Polytechnic Bookshop 
Middlesbrough 242017 


Buss Stop 
Watford 40698 
Newport Pagnell 610625 


Cambridge Microcomputers Ltd. 
Cambridge 314666 


Catronics Limited 
Wallington 01 669 6700/1 


Cavern Electronics 
Milton Keynes 314925 


Computer Business Systems 
Lytham 730033 


Computerama Limited 
Bath 28819 


Sole Importers 


LOWE 





eo genie system 


Computopia Limited 
Leighton Buzzard 376600 


Computer and Chips 
St. Andrews 72569 


Derwent Radio 
Scarborough 65996 


Eiron Computers Limited 
Dublin 808575/805045 


Eley Electronics 
Leicester 871522 


Gemsoft 


Woking 22881 


Leisuretronics 
Blackpool 27091 


Marton Microcomputer Services 
Northampton 890661 


Matrix Computer Systems Limited 
Beckenham 01 658 7508/7551 
Microdigital Limited 

Liverpool 227 2535 


ELECTRONICS 


Bentley Bridge, Chesterfield Road, Matlock, Derbyshire. 


TRADE ENQUIRIES WELCOME 
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DE4 5LE. 


lenter the computer age 


PERERA thisacll bhiiaiiiiin itite : itil 


, A 


£425 


inc VAT 





Midland Microcomputers 
Nottingham 298281 


Microtime Products Limited 
Watford 40588/9 


Mighty Micro Limited 
Burnley 32209/53629 


MRS Communications 
Cardiff 616936/7 


Optelco | 
Rayleigh 774089 


Route 66 
New Cross 01 732 8608 


SMG Microcomputers 
Gravesend 55813 


Thyfan Computers 
Bangor 52042 


University Radio 
Nottingham 45466 


Ward Electronics 
Birmingham 021 554 0708 
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es _ KINGDOMS 


’ 
ih 


A classical game of strategy 
re-worked for your 
entertainment. 


ingdoms simulates a rulers 
K dilemma in looking after his 

subjects. Your kingdom has 
to be managed successfully 
for 20 years in order for 
you to survive the game, 
at the start you have the 
following items at your 
disposal; 1000 people, 
5000 sacks of corn and 
200 acres 
of ground. 
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Each person is capable of planting 2 sacks of corn a 
year, they need 4 sacks of corn a year to survive and each 


acre of ground can support eight sacks, 


| Game Play 


| If less than 75% of the ground is planted, 25% is deducted 
the following year. If between 75 and 100% is planted you 

| will gain an extra 25% in the following year. If more than 
25% of the population is starved an assassination attempt is 

| generated, you may survive to carry on but if you don't 


then the game ends! 


If you use more corn for food than you have people 
then you will have a population increase in the following 


| year, a surplus attracts people. 


Program Notes 


| The program is designed to run on a standard NASCOM under 
| B—Bug monitor. Although no originality can be claimed for 
| the idea it is possibly the first time this simulation has been 


| attempted on such a small machine. 
















LoaAD YEAR | 
TORE WITH 01 


LOAC INIT, 
PARA - 
METERS 
INT 
BUFFERS 







DISPLAY YEAR | 
ANE 







CURRENT 
PARAMETERS 









INFUT CORA 
To PF 









ENOUGH 
ORM? 









ENOUGH 
PEOPLE? 


YES 
ENOUGH 
LAND? 
e YES 
| SUBTRACT 
FROM TOTAL 
INPUT CORN 
FOR FOOD 
ENOUGH 
CORN? 
SUBTRACT FROM 
TOTAL 









The three flowcharts, the divisions are to make 
standing. 
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for easier under- 








DIVIDE CORN 
PLANTED O¥ @ 


EQUALS ACRES 
PLANTEO 










CALCULATE 75% 
OF GROUND. 
COMPARE &CRES 

PLANTED WITH 75% 

OF GROUND, 











INCREASE GROUND 
Ay’ 25% 





DECREASE GROUND 
BY 254% 





DISPLAY INCREASE DISPLAY DECREASE 


DIVIDE CORN 
FOR FOOD BY 4 


EQUALS NUMBER 
OF PEOPLE FED 



















DISPLAY NUMBER 


DISPLAY NUMBER | 
) OF PEOPLE STARVED 


OF PEOPLE GAINED 
ADO 76 TOTAL 


_  tueraact - 
NO 
PEOPLE 


SUBTRACT FROM 
TOTAL 


PTAA 
THAN 35% 

STARVED? 
VES 


@) © 
@ © 


ASSASSINATION | 
ATTEMPT 
1:3 
CHANCE 
NOs 
- ASS ASSINATED 
a 7 


YES 








HARVEST 





6000 


CORN PLA NTEO =8 
ADD TO STOCK 


BAD 


AV 
CORN PLANTED x4 
ADD TO STOCK 


20? 
NO 
| INCREMENT 
WEAR STORE 





CORN PLANTED «2 
400 TO STOCK 
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KINGDOMS 








Locations Of Messages, Sub-Routines, Stores & Data PR EO C6 04 CALLCDA oer SACKS OF CORN 
INIT. INFO OFCA— 001000 OFCD005000 OFDO 0002 00 1F LINE FEED 
BUFFER STORE OFBO — FC9 -ACRES—OF (— = SPACE) 
YEAR STORE OFAF i ee 
eK KIN MS—*** 
pean alia OA oe ” ocol cI POP BC RESTORE REG’S 
SUBTRACT OF88 — F93 03 CD C6 04 CALLCDA DISPLAY ACRES OF GROUND 
X2 OF7A— F87 D6 EF IF 1F 00 2 LINE FEEDS 
ADD OF63 — F79 PLANT DA CD 1F OF CALL MSGE 1 
+ OF51 — F6D ODD CD11 OF CALLMSGE2 
INPUT DATA OF3B— FSO OCEO 21 B9 OF  LDHLOFB9 START OF ‘CORN FOR 
Se ue e- i ANTING § 
ee ; aes =f i nee 00:C9 £3 CD 3B OF CALL 4NPUT INPUT CORN FOR PLANTING 
MSGE 3 OFO3) EF FOR-FOOD?— -—00 C9 E6 11 BS OF LODEOFBS LOWEND ‘SACKS OF CORN’ 
MSGE 4 OEFA EF GAINED 0OC9 STORE 
MSGE 5 OEF3 EF LOST OOC9 E9 2E BB LDL BB LOW END ‘CORN FOR 
wero pc Mo Ae ga ah EB CD94 OF CALL ‘TEST’ SEE IE ENOUGH CORN 
MSGE 8 EG) «EFUNOOG@ chk GE EA IRC LANT’ IF NOT ASK AGAIN 
MSGE 9 OEBB’ EF SUCCESSFUL 00C9 STORE 
MSGE 10 OEBI EF HARVEST 00 C9 F2 1E BF LDE BF HIGH END W/S 1 
oe . F4 OE 03 LDC 03 LENGTH 
Note “ — " indicates space character. F6 ED BO LDIR COPY NO, PEOPLE INTO W/S 1 
FS EB EXDE HL 
OFAF = YEAR NO, Fo CD 7A OF CALL‘X2'  W/S1=2.X NO.OF PEOPLE 
OFBO H FC 1E Cl LDE Cl LOW END wis | : 
FE 2E BB LDL BB LOW END ‘CORN FOR 
1 " ] NO OF PEOPLE Law END 
oR a SELF CULT. enor Neen 
. ¥ i ,A AGAIN 
4 SACKS OF CORN 05 2€ B6 LDL B6 HIGH END ‘ACRE OF GROUND’ 
5 L STORE 
B6 H 07 1£ BF LDE BF HIGH END W/S 1 
7 ACRES OF GROUND 09 OF 03 LDB 03 LENGTH 
8 L 0B ED BO LDIR COPY ‘ACRES OF GROUND’ 
B9 H INTO W/S 1 
A AMOUNT OF CORN Ce ED TAOR CALL XO 
B L_ | FOR PLANTING 0D11 CD 7B OF CALL‘X2'(2 
BC H 14 CD 7B OF CALL‘X2'(2) W/S1=8 X ACRES OF GROUND 
D | AMOUNT OF CORN 17 te C1 LDE CI LOW END W/S I 
E . | FOR FOOD 19 2E BB LDL BB LOW END ‘CORN FOR 
OFBF H PLANTING’ 
CO W/S 1 1B CD94 OF  CALLTEST SEE IF ENOUGHGROUND 
L 1E © 38 BA JRC ‘PLANT’ IF NOT, ASK AGAIN 
0D20 +=+1E BS LDE BS LOW END ‘SACKS OF CORN’ 
C2 H 22 «2E BB LD L BB LOW END ‘CORN FOR 
3 W/S 2 PLANTING’ 
4 L 24 CD 88 OF CALL SUBTRACT CORN FROM TOTAL 
CS H ‘SUBTRACT’ 
6 w/S 3 FOOD 0027 CD 1F OF  CALL'MSGE1' 
. | 24 CD03 OF  CALL‘MSGE3’ 
C8 RANDOM W/S 1 2D 2E BC LDL BC HIGH END CORN FOR FOOD 
C9 RANDOM W/S 2 2F CD 3B OF CALL ‘INPUT INPUT CORN FOR FOOD 
es DATA’ 
The Program Listing 003211 BS OF LD DEOFBS LOW END ‘SACKS OF CORN’ 
START OCS5SO —sEFs«1E ~00 CLEAR SCREEN 35 2E BE LDL BE LOW END * CORN FOR FOOD' 
53 21 9F OF LDHLOF9F ADDRESS OF TITLE STORE 
56 11 D7 0B LDDEOBD SCREEN LOCATION 37. oS PUSH DE SAVE REGISTERS 
59 01 10 00 LD BCO001I0 LENGTH 38 ES PUSH HL 
sc ED BO LDIR COPY TITLE TO TOP LINE 39 CD94 OF CALL'‘TEST’ SEE IF ENOUGH CORN 
SE 3E ‘O01 LDA 01 LD YEAR STORE WITH 1 3C.C«‘é*‘AL! POP HL RESTORE 
0C60 32 AF OF LD(OFAF)A 3D D1 POP DE 
63 11 80 OF  LDDEOFBO STARTOF BUFFER aE a8 ET: JRC'FOOD' IF NOT, ASK AGAIN 
66 2E CA LDLCA START OF INIT. INFO. 0040 CD88 OF CALL IF YES, SUBTRACT CORN FROM 
68 OE O9 LDC 09 LENGTH ‘SUBTRACT’ TOTAL 
6A ED BO LDIR COPY INIT. INFO. INTO BUFFER 
iat eS > ess Noeaiell Lenten CHECK FOR LAND INCREASE/DECREASE 
0C72. ~«sO«EF TEXT 
1F 1F IF 3 LINE FEEDS 0043. «o«1E_s«&BF LDE BF HIGH END W/S 1 
~~YEAR (- = SPACE) 45 2E B9 LDL B9 HIGH END ‘CORN PLANTED’ 
00 EOT 47 OE 03 LDC 03 LENGTH 
7D 11 91 0B LDDEOB91 SCREEN POSITION 49 ED BO LDIR COPY CORN PLANTED INTO 
0C80 CD C6 04 CALLCDA DISPLAY YEAR W/S 1 
83. «EF TEXT 4B 2E BF LDL BF HIGH END W/S 1 
IF 1F 2 LINE FEEDS 4D CD51 OF CALL +2 
NUMBER (— = SPACE) 0050 CD51 OF CALL=+2 
_OF -PEOPLE 53 CD51 OF CALL#2 W/S 1 = CORN PLANTED <8 = 
00 EOT ACRES PLANTED 
0c99 ~=s«11: 9D OB ~=LDDEOB9D SCREEN POSITION 56 SOE C2 LDE C2 HIGH END W/S 2 
9¢ DS PUSH DE SAVE IT $8 2E B6 LDL B6 HIGH END ‘ACRES OF GROUND’ 
9D O01 02 03 LDBC0302 FORCDACALL 5A OE 03 LDC 03 LENGTH 
OCAO CS PUSH BC SAVE IT 5C ED BO LDIR COPY ‘ACRES OF GROUND’ IN 
Al CD C6 04 CALLCDA DISPLAY NUMBER OF PEOPLE w/S 2 
A4 EF TEXT SE 2 C2 LDL C2 HIGH END W/S 2 
1F LINE FEED 0D60 CD51 OF CALL +2 WIS 2= 1s ‘ACRES OF GROUND’ 
SACKS (— = SPACE) 63 1€&:¢5 LDE C5 HIGH END W/S 3 
—OF—CORN 65 2E C2 LDL C2 HIGH END W/S 2 
00 EOT 67 OE 03 LDC 03 LENGTH 
OCB6 Cl POP BC 69 ED BO LDIR COPY W/S 2 INTO W/S 3 
B7 Di POP DE RESTORE REG'’S 68 CD51 OF CALL#2 W/S 3 = 4 ACRES OF GROUND 
B8 DS PUSH DE 6E 1E C4 LDE C4 LOW END W/S 2 
B9 C5 PUSH BC 0070 2E C7 LDL C? LOW END W/S 3 
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72 CD 6E OF CALL‘ADD'’ W/S 2= 75% OF 'ACRES OF 
GROUND’ 

15 CD 94 OF CALLTEST COMPARE ‘ACRES PLANTED’ 
WITH 75% ‘ACRES OF GROUND’ 


C=0 ADD 25% 
C=] SUB 25% 
OD78 F5 PUSH AF SAVE FLAGS 
EF TEXT 
IF TE IF TF 4 LINE FEEDS 
-—ACRES— (— = SPACE) 
00 
87 2E C5 LDL CS HIGH END W/5 3 


59 11 9A OB LD DE OBIA SCREEN POSITION 
&C O1 02 O03 LD BC0302 FORCDA 
SF CD C6 04 CALL CDA OUTPUT INCREASE/DECREASE 


0D9? 2B DEC HL HL = LOW END W/S 3 
93 11 88 OF LD DEOFB8 LOWEND'ACRES OF GROUND’ 
96 FI POP AF RESTORE FLAGS 
97 38 08 JRC 'DEC' IF C, SUB 25%, IF NOT ADD 25% 
99 CD FAQE CALL MSGE4 
9¢ CD 6E OF CALL‘ADD' 
OF 18 06 JR SKIP DEC 
DEC ODAI CD F3 OF CALLMSGES 


Ad CD 88 OF CALL'SUBTRACT’ 


CHECK FOR PEOPLE STARVED/GAINED 


ODA7 2E BO LDL BO HIGH END ‘NO OF PEOPLE’ 
AQ 1E BF LDE BF HIGH END W/5 1 
AB 01 03 00 #£.LDBC LENGTH 
AE ED BO LDIR COPY NO OF PEOPLE INTO 
WiS1 
ODBO 2E BC LDL BC HIGH END ‘CORN FOR FOOD’ 
B2 CD 51 OF  CALL+2 
BS CD51 OF CALL #2 ‘CORN FOR FOOD' NOW 
EQUALS PEOPLE FOOD FOR 
B&B EF TEXT 
T LINE FEED 
_—-PEOPLE- (~ = SPACE) 
oo EOT 
o0C4 26 BE LDL BE LOW END ‘CORN FOR FOOD' 
C6 1E Cl LDE Cl LOW END W/S 1 
cs D5 PUSH DE SAVE REGS 
co PUSH HL 
CA CD 94 OF CALL ‘TEST’ SEE IF MORE/LESS FOOD THAN 
PEOPLE. C=0=STARVED, 
C=1=GAINED 
cp EI POP HL RESTORE REG'S 
CE pI POP DE 
CF F5 PUSH AF SAVE FLAGS 
oppo 30°11 JRNC IF N.C. JUMP TO ‘STARVED’ 
‘STARVED’ OTHERWISE GAIN 
2? €§€B EXDE HL 
ODD3 CD88 OF CALL TOTAL GAIN IN W/S 1 
‘SUBTRACT’ 
D606«CU CD FA OE) 8=©60 CALL MSGE4 j SOR Pa 
D9 2E BE LOL BE LOW END 'CORN FOR FOOD’ : , 9 . “ -— "fee 
OB 1£ 8B? LDE B? LOW END ‘NO OF PEOPLE’ a 4 ‘  S 
DD CD 6E OF CALL'ADD’ ADDGAIN INTO TOTAL im 3 
EO 23 INC HL 
EI 18 OF IR JUMP TO DISPLAY 
STARVED F3 CD88 OF CALL TOTAL STARVED IN W/S 1 
SUBTRACT 
F6 CD ES 0E CALL MSGE6 
E9 E CI LDL C1 LOW END W/5 1 
EB 1€ B82 LDE B2 LOW END ‘NO OF PEOPLE’ 
ED CD88 OF CALL SUBTRACT 'STARVED' FROM 
SUBTRACT TOTAL 
ODFO 2E BF LDL BF HIGH END W/5 1 
DISPLAY F2 11 94 08 \LDDEOB9A SCREEN LOCATION 





FS 01 O02 03 LD BC 0302 FORCDA 
FS CD C6 04 CALL CDA DISPLAY ‘STARVED’ OR 


‘GAINED 
FRO POP AF RESTORE FLAGS 
FC 38 28 JRC JUMP IF POP. GAIN 
HARVEST CALCULATE HARVEST 
CHECK FOR ASSASSINATION ATTEMPT AND WHETHER SUCCESSFUL waiter Se 3c DADE aN NOEORRND 
2% 2E C9 LDL C9 RANDOM W/S 2 

FE CD 7A OF CALL X2(1) 2A CD 7A 04 #£4CALLRND | 

oPol CD 7B OF CALL X2(2) 4X PEOPLE STARVED IN ‘CORN 2D 2E BB LDL BB LOW END ‘CORN FOR 

FOR FOOD’ PLANTING’ 
1M ZE CC] LDL €1 LOW END W/5 1 ZF FE 06 CPA 06 GOOD HARVEST? 
06 11 82 OF LDDEOFB2 LOWEND ‘NO OF PEOPLE’ 0E31 20 OF IRNZ IF NOT, SKIP 
09 CD94 OF CALLTEST IF MORE THAN 25% STARVED, 33. «EF TEXT 
C = ASSASSINATION ATTEMPT \F LINE FEED 
oc 4630 18 IRNC IF NOT, JUMP __.GOOD [= SPACE) 
‘HARVEST’ 00 EOT 

OF CD CE OE CALL MSGE7 3D CD Bl OE CALLMSGE10 

OD11 3E—E Q3 LDA 03 MAX FOR RND 40) 18 #12 IR "GOOD 
13 «-2E C8 LDL C8 LD L WITH RANDOM W/S 1 42. FE 03 CPA 03 IF LESS THAN 3, BAD HARVEST 
1§ CD7A 04 #£CALL‘RND’ FIND RANDOM NO. 44 30 11 JRNC'AV' IF NOT, SKIP 
i FE 01 CPA 01 IF YES, SUCCESSFUL Wei EF TERT: 
1A 20 04 JRNZ IF NOT, JUMP 1F LINE FEED 
iC CD BB OE CALLMSGE9 BAD- (— = SPACE) 
1F #6 HALT 00 EOT 

0620 CDC9 OE CALLMSGES8 4F CD Bl OF CALLMSGE10 
23 CD BB OE CALLMSGE9 0ES2 18 06 IR ‘BAD’ 
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GOOD 54 
AV 57 
BAD 5A 


"WON" 78 


11 BS OF 
CD 6E OF 





CALL *X2° (2) 
CALL X2 (2) 
CALL X2 (2) 


LOL BB 


LD DE OFBS 


CALL ADD 


LOW END ‘CORN FOR 
PLANTING’ 

LOW END ‘SACKS OF CORN’ 
ADD HARVEST INTO STORE 


CHECK FOR END, INC YEAR COUNT 


3A. AF OF 
FE 20 

26 OC 
C6 O01 

Zi 

32 AF OF 
31 00 10 
C3 C6 OC 
cr 

1E 


LD A{OF AF) 
CPA 20 

JRZ WON’ 
ADD A 01 
DAA 
LD(OFAFJA 
LD SP 1000 


JP ‘RESTART’ 


——WELL-—DONE! 


LD YEAR NO INTO A 
20? 

IF YES "WON" 

INC YEAR 


STORE 
RESTORE STACK 
JUMP TO ‘RESTART’ 
TEXT 

CLR SCREEN 

(_ = SPACE) 


OE BO 


1F LINE FEED 


=——YOU'VE— 

SURVIVED— 

YOUR-—20— 

YEAR—REIGN 

TF TF 1F TF 4 LINE FEEDS 
00 EOQT 

7 HALT HALT 


OEB! TO OF D2 MESSAGES & SUBROUTINES. 


INPUT DATA 
OF3B 
3E 
4] 
Ad 
47 
49 
4B 
4D 
50 
+2 
OF51 
52 
53 
55 


SUBTRACT 


OF 88 
89 
8B 
8C 
8D 
8E 
SF 
90 
91 
93 


TEST 


OF Od 


SUB—ROUTINES 


11 6E 
01 00 
CD 3E 
CD 38 
FE 1F 
28 O2 
18 F4 
CD FC 
cg 
E5 
Al 
06 03 
ED 6F 
30 02 
C6 OA 
CB 3F 
ED 67 
ED 67 
30 02 
C6 OA 
CB 3F 
ED 6F 
23 
10 E9 
ET 
co 
AT 
06 03 
1A 
SE 
2? 
12 
1B 
2B 
10 F& 
cy 
2B 
ES 
AT 
06 03 
TE 
BF 
2? 
77 
2B 
10 F9 
E1 
cy 
AT 
06 03 
1A 
OE 
27 
12 
1B 
2B 
10 F8 
co 
06 03 
1A 
9E 
2? 
1B 
2B 
10 F9 
cy 


(IF (DE)=(HL) C 
IF (DE)<{HL) c¢ 


OB 
03 
00 
O1 


04 


LD DE OB6E 
LD BC 0300 
CALL CHIN 
CALL CRT 
CPA 1F 

JRZ 


JR 
CALL CAD 
RET 


PUSH HL 
ANDA 
LDB O03 
RLD 
JRNC 
ADDA OA 
SRL 

RRD 
RRD 
JRNC 
ADD A OA 
SRL 

RLD 

INC HL 
DINZ 
POP HL 
RET 


AND A 
LDB 03 
LDA (DE} 
ADCA (HL) 
DAA 
LD(DEJA 
DEL DE 
DEC HL 
DINZ 

RET 


DEC HL 
PUSH HL 
AND A 
LDB 03 
LDA(HL) 
ADCA A 
DAA 
LD(HLIA 
DEC HL 
DINZ 
POP HL 
RET 


AND A 
LDBO3 
LDA (DE} 
SBC A(HL) 
DAA 
LD(DE)A 
DEC DE 
DEC HL 
DINZ 

RET 


AND A 
LDB 03 
LD A(DE) 
SBCA (HL) 
DAA 


START ASCII FIELD 
LENGTH 

GET CHAR 

ECHO 

CP L/FEED 

YES, SO OUT 

NO, AGAIN 


SAVE HL 

RESET CARRY 

LENGTH 

ROTATE FIRST BCD DIGIT 
SKIP IF NO CARRY 

ADD 1010 TOA 

SHIFT RIGHT [=2) 
ROTATE BACK 

ROTATE SECOND BCD DIGIT 
SKIPIF NO CARRY 

ADD 1010 TOA 

SHIFT RIGHT (+2) 
ROTATE BACK 

POINT TO NEXT PAIR 
FINISHED! 

RESTORE HL 

RETURN 


RESET CARRY 

LENGTH 

FIRST BCD PAIR INA 

ADD SECOND BCD PAIR INTO A | 
ADJUST 

STORE 

POINT TO NEXT PAIR 


FINISHED! 
RETURN 


SAVE HL 

RESET CARRY 
LENGTH 

FIRST PAIR INA 


FINISHED? 
RESTORE HL 
RETURN 


RESET CARRY 

LENGTH 

FIRST BCD PAIR INA 
SUBTRACT SECOND PAIR 
ADJUST 

STORE 

POINT TO NEXT PAIR 


FINISHED? 
RETURN 


RESET CARRY 
LENGTH 

FIRST BCD PAIR IN A 
SUBTRACT SECOND PAIR 
AD} 

POINT TO NEXT PAIR 


FINISHED? 
RETURN 
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| British 


ACT Appleware brings you 70 classic 
programs from the worlds leading 
suppliers of Apple software. Many 
have already become best sellers in 
America. So send today for a free 
copy of the most exciting Apple 
software catalogue ever. We promise 
Saat eT 


e to 


—_——-- 


Senda free catalogu 


a ee 


| <n aa 
| DAATESS -onnnneessestesereeetenren 
| einpsitt Post code «---" 
ee: 
Ihavean U Apple Il orr202 
| No Apple a 


plewar 
The best of 


| 








and American 


PPLE 
SOFTWARE 





to keep you on the mailing list. Disk programs include: 
Appleware is backed by the resources of fs scm sai a ani 

the ACT Group, Britains leading Apple Nevakaus £23.50 

computing company. Contributing Talking Disk (Speech Synthesis) £14.95 
software houses include Programma Apple FORTH £39.95 

International, Personal Software, Assembler/Editor (in machine code) £45 


Automated Simulations, Speakeasy 
SoftwareandP.D.|. Try them at your Apple Dealer. Also 
available by mail order direct from ACT 


Appleware. 


68 Hagley Road, Edgbaston, Birmingham B16 8PF 


Radclyffe House, 66/6 
2 Radlytie House, 66/68Hag Telephone 021-455 8585 Telex 339396 





Owen Bishop — 


If you feel that a microcan keep 
an eye on your heating then 
you need Thermoface. Cheap, 
simple and effective 
temperature sensing to use as 
you like. 


control and measurement functions at your disposal, 

even with the simplest of microprocessor systems, In 
this article we show how the interface can be used with the 
Mk 14 or the Acorn but, by modifying the programs, it may 


Ay errict and eau interface puts a wide range of 


| be used with most other systems besides, The interface is 


| based on an oscillator, or astable multivibrator, the fre- 


quency of oscillation of which is dependent on temperature. 
In Fig.1 we see that the oscillator is built from two NAND 
gates, though it would be possible to use a 555 timer IC 
instead for this purpose. The frequency of the oscillator 
depends on the values of the resistors and capacitors. Since 
Th1 is a thermistor and its resistance decreases with an 
increasing temperature, the frequency of the oscillator rises 
as the temperature rises. The output from the oscillator is 
fed to a binary counting chain. If the outputs of the chain 
are all reset, by applying a brief high pulse to the reset 
inputs, the outputs then follow a binary sequence from zero 
(0000 0000) to 255 (1111 1111) before returning to zero 
and beginning all over again. If we read the state of the 
outputs at any time during the first sequence after resetting, 
we can tell how many oscillations of the multivibrator have 


| occurred. The higher the temperature at Th1, the greater 


this number will be. 


Oo FLAG O 
ES. “ i 


A 





iz 
MM4L$93 
c | 


\ RESET 


EO o3 





Fig.1. Circuit diagram for the thermoface unit. 





Operating Program 

Fig.2 is the flow-chart of a program designed to use the 
thermoface for measuring temperature. Thermistor Th] can 
be placed close by the microprocessor, or it may be at the 
end of a long pair of leads, so as to measure the temperature 
of some other part of the house, or perhaps in the green- 
house. The first thing the program does is to make output 


| Flag 0 (in SC/MP) or Port AO (in Acorn) go high, so as to 
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DELA 
WHILE THERMO! 
| - FACE RUNS 


THERMOFACE 
OUTPUT, « 






STORE ¢ ANG 
TIN MESSAGE 
REGISTERS 






DISPLAY 
MESSAGE 


Fig.2. Flowchart for the thermoface program. 





reset the counting chain. All its outputs become low. Then 
the reset input of the counters is made low, which allows 
counting to begin. The chain counts the pulses received from 
the oscillator, and the total appears as the set of 8 counter 
outputs, which are fed to the microprocessor through Port B 
of the 1/O device. This has 8 individual ports, BO to B8, so 
there is just one for each of the counter output terminals. 
After a short period of time, determined by values loaded as 
part of the program, the MPU reads Port B. The count at that 
instant appears as an 8-bit number in accumulator, The value 


of this byte depends on the temperature of the thermistor. In 


the flow-chart, this value is called ‘c’. How can we convert 
‘c’ to a value on a known temperature scale? In certain 
programs this may not be necessary. For example we might 
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| write a program for controlling the temperature of a room. 
If ‘c’ is less than, say, 20 counts, an electric heater is turned 
on; if ‘c’ is less than, 16, two heaters are turned on. If ‘c’ js 
greater than 30, an extractor fan is turned on, and if ‘c’ is 
more than 45 the fire alarm is sounded! In a program of this 
| sort the action is taken at some given value of ‘c’, and we can 
| vary the values at which action is taken at some given value 
incorporated in the program. If we want to relate action to 
| actual temperature values on the Celsius (or other) scale, we 
need to calibrate the system so that we know what value of 
‘c’ corresponds with what temperature in degrees Celsius. 
We write a program that allows the MPU to calculate temper- 
| ature from the value it reads from thermoface. This program 
could be complicated, and is sure to be so if a large range of 
temperature is to be covered. Fortunately there is a simple 
way out that is very satisfactory for many purposes. 


Taking The Temperature 

| We can operate thermoface so that for each degree rise in 
temperature, the value of ‘c’ increases by 1. For the circuit 
used here, we find that if, during a given period of time, the 
counter reaches a value of 35 when Th1 is at 10°C, then 
during the same period it reaches a value of 45 when Th1 Is 
at 20°C, So over the range 10°C to 20°C, as well as a little 
above and below that range, we only have to subtract 25 
from ‘c’ and we have calculated the temperature in degrees 
Celsius. This is something that the microprocessor can easily 
| do, and this is the first stage of the calculations performed 
in this program, Next, the value of ‘c’, which now is the 
| temperature, but is in binary form, has to be converted to 
| decimal. A loop subtracts 10 repeatedly from ‘c’, until it 
goes negative. Each time 10 is subtracted, a counter, ‘t’, 
keeps account of the number of tens. The final subtraction 
leaves ‘c’ negative and when 10 is added to this result we 
obtain the units digit of the temperature. The values of ‘t’ 
(tens) and ‘c’ (units) are then incorporated in a message 
which displays the temperature value. 


— 
TO THERMISTOR 
Thi 


“-i/)o7t7mM Of OO Bb 


oO a//O 
= | 
<—_ 






J lo 
K jo 
ee 
4 0 


x= < C46 2 0784-2 
o0g00g0 00000000 


oo0o9000oo0o00O0OGCO0O0OoOoOGooOoOoOoGOoOKoOoofP0of000c0oOc0000 0000 


Construction Of Thermoface 

The layout is not critical, so Fig.3 need be taken only asa 
guide. First assemble the oscillator circuit (IC1, Th1, R2, Cl 
and C2). The oscillator uses only 2 gates of the 4 gates 
present in IC1; the inputs of the two unused gates are wired 
together and connected to the 5 V line by way of R3. For 
use with the Mk 14 program, Cl and C2 should have the 
value 220n. For use with Acorn a higher value is preferred, 
for example 680n or even 1u0. If you connect an earphone 
or earplug across the output of the oscillator (R14, to the 
ground line, strip A) you should be able to hear a tone that 
varies in pitch as the temperature at Th] is changed, Low- 
power Schottky ICs were chosen for the counter chain so as 
to economise on supply current. Note that although for most 
TTL ICs the pin connections of standard and LS types are 
identical, the connections of the 74LS93 are very different 
from those of the 7493. If you want to use a 7493, the 
wiring must be modified to suit. 

Counter ICs are prone to triggering by stray pulses, 
so the supply rails are decoupled by capacitors C3 to C5, 
placed as indicated between the three ICs. To reset these 
counters both reset inputs are made high, their terminals 








Pe INPUT A 


RESET( ff 
| + eS ® ovrputa 

vc. © ) ouTruT 9 

ph GROUND 
NC OUTPUT C 
N.C. ) ouTPUT B 

N.C INPUT B 








Oo ooo 0080 





| Fig.3. Stripboard layout for thermoface. 
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COPPER STRIPS CUT BENEATH BOARD AT 
J8, K8, LB, MB, O8, P& (NOT N&) 


J16, K16, L16, M16, N16, O16, P16, 016, R16, 


327. K21, L217, M21, O21, P21, 

130, K30. L30) M30, N30, 071, P21, 
30, 

J34, K34, L34, M34, N34, 034, P34, 

M40. 


SOLDER BLOBS BENEATH BOARD 
JOIN ADJACENT STRIPS AT 

K7 & L7, M7 & N7, 110 & J10, 

K10 & L10, N10 & 010, J20 & K20, 
J33 & K33, L42 & M42, 


COMPUTING TODAY JULY 1980 


LINES OF 1/0 
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ee  , 
OV 
Ss £ st & BSS ff 2 


LEFT EDGE OF 
Fi BOARD 





ma 45V RAIL 


being joined by solder blobs beneath the board. Remember 
that the separate ‘A’ counter in each IC must be joined to 
the other three counters (connected internally) by wiring 
A output to B input, as shown. To test the circuit, connect 
an earphone to each counter output in turn; you should 
hear notes that are successively an octave lower as you 
proceed along the chain. 


Connections To The Microcomputer 

For Mk 14, use an edge connector that fits on the board, 
and take wires from this to 3 PCB sockets which plug on to 
the plugs on the thermoface board, Fig.4 shows where 
connections are to be made. For Acorn, follow the plan 
shown in Fig.5. 


Setting Up The Programs 

Program A gives a temperature reading every time you press 
‘G,G’. To set up this program we have to arrange that the 
microprocessor waits exactly long enough for the counter to 
register ‘35’ when the temperature of Th1 is 10°C. You can 


PARTS LIST 


RESISTORS All AW, 5% 


f |: |S See nee aeme Thermistor type VA1039 

Reo  a5ys WIGS Sie Rats Ghee WAL DREN Dkk Hse ESS 1kO 

CAPACITORS 

CLC: cd He EES SRG 220n (for SC/MP) or 680n 
(for 6502) polyester 

CoE NES Kara he Kaye Klee We WO 100n polyester 

SEMICONDUCTORS 

MESA! so acatts tae SEALE we Weave! We 7400 quad 2-input NAND 

HEP Se vrece sa ee cues 74LS93 4-bit binary counter 


MISCELLANEOUS 
Strip-board, PCB plugs, 5-way, 0.1” spacing; PCB 
sockets, 5-way, 0.1” spacing, terminal pins. 
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REAR EDGE OF 
BOARD 


FLAG OUTPUT 


Fig.4. Edge connector for the Mk 14. 
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Fig.5. Connections to the Acorn. Do not solder to the pads on the | 


edge connector. 





immerse the thermistor in a glass of water kept at that 
temperature, but if your room is at some steady temperature 
in the 10—20 degree range, use an ordinary thermometer to 
read the value and then alter the data at OO4C until the 
display shows that temperature every time you press ‘G,G’, 
The program uses the ‘2 WAIT’ subroutine in monitor to 
allow the sampling period to be adjusted more precisely. If 
you find that you have trouble in getting the display to show 
exactly the figure required, this could be because an increase 
of 004C from 20 to 21 increases the count from, say 36 to 
38, and it is not possible to get the required value 37. If this 
is a problem, use capacitors of higher value, so that the 
required sampling time is longer and it becomes possible to 
adjust the sampling period in smaller steps. Depending on the 
components used, you may get better results if 0059 is 
altered to E6 or to E8. 

Program B displays the temperature for about 1 sec- 
ond, then jumps back to the beginning to measure the 
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temperature again. The display flickers about once a second 
and, if temperature has changed, a new value appears. This is 
set up in the same way as described above; for coarse adjust- 
ment of the timing, alter the value at OF3C and for fine 
adjustment alter that at OF3A. The values given are suited 
for capacitors of 220n each. 


Variations 

This basic interface can be put to many uses. By using relays, 
as described in Part 2 (March 1980), you can switch any 
number of different thermistors into circuit in turn and 
measure temperatures in different parts of the house, as well 
as outdoors. It is a common experience that on cold days the 
central-heating thermostat needs altering to a higher setting 
to obtain the usual degree of comfort indoors. By monitoring 


| both indoor and outdoor temperatures, and by suitable 


programming of the data, the microprocessor can do the 
resetting for you. By monitoring outdoor temperatures at 
regular intervals, say every quarter of an hour, the system 
can predict probable temperatures a few hours ahead and 
give you early warning of frost danger. Most of these applica- 
tions require very little in the way of hardware, and rely 
more on your ingenuity as a programmer. At least, here’s a 
chance to develop a usefu/ program instead of yet another 
game. 

Would you like a thermometer that reads to a tenth 
of a degree? Thermoface can cope with this too. Simply 


| decrease the value of the capacitors to one tenth so that the 


oscillator runs ten times faster. You will also need to adapt 
the programs. The sampling time will be about the same 
length but the reading, ‘c’, represents tenths of a degree, 
after the new constant value of 250 has been subtracted 
from it, For example, if the temperature is 14.3°C, the 
reading obtained is 393. To represent this in binary requires 


| nine digits 1 1000 1001, so the counter will have run all the 


way to 255 and have started again from zero. If the temper- 
ature is known to be between 10°C and 26°C, we Can assume 
in the program that the ninth digit is a 1, and calculate 
accordingly. To subtract 250 (1111 1010), we add the two’s 


complement, 00000101 plus 1 which is 0000 0110, this 
| is coded in the program as 06. From that point on you will 


| need to revise the program to cope with a three digit answer 


and a decimal point in the display (code 80), but this is just 
a matter of extending the principles of the programs already 


| given. 


In connection with temperature prediction, or the 
control of room temperatures it is often useful for the micro- 
processor to know what time of day it is. It needs a real-time 
clock. This is a peripheral which will be described in a forth- 
coming article in this series. 





Program A: Operates THERMOFACE and displays temper- 
ature, in degrees Celsius. For 6502, in Acorn. 


0030 A9 00 LDA#‘00’ defines all Port 

0032 8D 21 O09 STAatODB- Bas inputs 

0035 A9 O01 LDA#01’ defines Port AO 

0037 8D 22 O09 STAatODA — asan output 

003A AI 00 A : LDA#‘00’ clears register t 

003C 85 20 STA Z20 (0020) 

003E 8D 10 09 STA at Port AO, high output 
resets THERMOF ACE 

0041 AO 10 LDY#10’ delay while 

0043 20 CD FE B: JSRtoWAIT © reset takes 

0046 88 DEY counting effect 

| down 
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0047 10 FA BPL to B, if Y 
not zero 

0049 8D 00 09 STA at Port AQ, low output lets 
THERMOFACE run 

004C AO 20 LDY#'20’ 

004E 20 DO FE C: JSRto'% WAIT delay while 

0051 88 DEY counting THERMOFACE 
down runs 

0052 10 FA BPL to C, if Y 
not zero 

0054 AD 21 09 LDA with date from Port B 
(count, ¢c) 

0057 18 CLE 

0058 69 E7 ADC#E7’ (=subtract 25) 

005A 18 B= €LC 

00S5B 69 F6 ADC#F6’ (=subtract 10) 

005D 30 05 BMItoE,ifc<0O 

OOSF E6 20 INC Z20 still positive, so register 
a‘ten’ att 

0061 4C SA 00 JMP to D to check for another 
‘ten’ 

0064 18 CLC 

0065 69 OA E ADC# 0A’ add decimal 10 to 
restore ‘units’ digit 

0067 AA TAX units digit to X 

0068 BD EA FF LDA A,X 7-segt code of units 
digit in A (from FONT) 

O06B 85 2/7 STA Z27 units code stored in 
message string (0027) 

006D A6 20 LDX Z20 tens digit to X 

O06F BD EA FF LDA A,X 7-segt code of tens 
digit in A (from FONT) 

0072 85 26 STA Z26 tens code stored in 
message string (0026) 

0074 A2 07 LDX#07’ 

0076 B5 23 Fi LDAZ X23 

0078 95 10 STA Z,X display routine 

OO7A CA DEX 

007B 10 F9 BPL to F 

007D 4C 04 FF JMP to RESTART in monitor 

0020 Register, t, for ‘tens’ digit 

0023 00 78 48 00 00 63 39 00 Message 


Program B: Operates THERMOFACE and displays tempera- | 
ture, updating reading approximately once a 
second. For SC/MP in Mk 14. 


OFID tens digit counter, t 

OF1E counter for display, d 

OF1F counter for display delay loop, D 

OF20 C4 08 A: LDI‘08’ Pointer 1 to I/O 

OF22 35 XPAH P1_ device (0800) 

OF23 C4 00 LDI ‘00’ 

OF25 CA F7 ST at t, to reset tens counter 

OF27 C4 01 LDI ‘01’ Pointer 2 to ‘Hex 

OF29 36 XPAH P2 number to seven 

OF2A C4 OB LDI ‘OB’ segment’ table, in 

OF2C 32 XPAL P2 monitor (010B) 

OF2D C4 DO LDI ‘OD’ 

OFZF C8 EF ST at D, to load counter 

OF31 C4 O1 LDI ‘O01’ 

OFS. O07 CAS make Flag 0 high to reset 
THERMOF ACE 

OF34 8F 10 DLY delay while reset takes 
effect 

OF36 C4 O00 LDI ‘00’ 
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OF38 O7 CAS make Flag 0 low to let OFS9 A8& C3 ILD counting number of ‘tens’ 
| THERMOFACE run OFSB OQ] XAE result of subtraction 
OF39 C4 80 LDI ‘80’ prepare delay while returned to AC again 
for delay THERMO- OFSC 90 E4 JMP to B to check for another 
OF3B 8F 2E BLY: FACE runs ‘ten’ 
OF3D Cl 21 LD P1+21 read data at Port B OFSE C4 OD D : LDI‘OD’ Pointer 1 to 
(count, c) OF60 35 XPAH P1 display (ODOO) 
OF3F 02 CCL OF61 C4 OF LDI. ‘OF’ Pointer 2 
OF40 F4 E7 ADI ‘E7’ (=subtract 25) OF63 36 XPAH P2 to message 
OF42 O02 B’: CCL OF64 C4 80 LDI ‘80’ address 
OF43 F4 F6 ADI ‘F6’ (=subtract 10) OF66 32 XPAL P2 (OF80) 
OF45 94 11 JPtoC,ifc 20 OF67 C4 08 LDI ‘08’ 
OF47 02 CEU OF69 C8 B4 ST at d, ready for counting 
OF48 F4 OA ADI ‘OA’ add ona 10 to display characters 
restore ‘units’ digit z | 
: | | tee digs OF6B C6 01 E : LD@ P2+1 load 7-segt codes 
OF4A O01 Hs digit to extension OF6D cD 01 sT@ P1+1 store them in display 
+E 7- f uni | 
soils ina has red Gee a OF71 B& AC DLD d, counting down 
OF4D C8 35 ST as fourth character of OF73 9C F6 th 2 E, to display next 
message (OF83 ri aidaondratd 
OF4F CO CD [Dt Be | oe AC OF75 C4 00 LDI ‘00’ restore P1 to 
OFS51 O1 XAE t to extension register OF77 32 XPAL P1 beginning of 
OFS52 C2 80 LD P2+E 7-segt code of tens display 
digit in AC OF78 B8& A6 DLD D counting down 
OFS4 C8 2F ST as third character of message OFA 9C E2 JNZ to D to repeat display 
(OF 84) routine 
OF56 90 06 JMP to D OF7C 90 A?2 JMP to Ato read new 
OFS58 01 C : XAE transfer result of temperature and display it 
subtraction to E OF80 00 39 63 00 O00 48 78 OO Message 


7 oer ee 



















Z-89 ALL-IN-ONE COMPUTER 
| The new all-in-one computer from Zenith is the 
| most versatile microcomputer available today. 
| @ ‘Intelligent’ video terminal @ two Z80 micro- | 
processors @ floppy disc storage system 
@ expandable to 48K RAM 
Easy to programme. Simple to operate. It is 
capable of a multitude of high-speed functions 
and speaks the language of today’s most popular 
| software. Price 


oss” "Themost 
advanced microcomputer yet. 


WH-14 SERIAL PRINTER EDUCATION COURSES 

With a compact table-top /QYRNETa Courses In microprocessors and 
configuration. the WH-14 is designed = —_ presen are also available. 
| for a broad variety of uses in any i Zemi ith 

| computing environment. 

Microprocessor based, it is compatable 
with any computer providing standard 


HEATH 
RS-232C or 20mA current loop interface We a= ‘Systems 


connections. Price £510 Ze mith Data Systems products contact HE ULTIMATE IN MICROCOMPUTERS 


Heath Electronics RL 
Prices exclude VAT & delivery charges. 7 Zenith Data Systems [i ae ad. Gloucester GL26EE lelephone: (0452) 29451 






| 
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NANOCOMPUTER. 


THE COMPUTER 
FOR LEARNING ALL 
ABOUT COMPUTERS. 


The NANOCOMPUTER 
has been designed to be both 
tutor and training aid. 
| It is the result of SGS-ATES 
’ many years experience not 
| just in component and sys- 
tems production but also in 
the training of both design and 
production engineers at the 











The microprocessor 
boom has left in its wake a 
scarcity of engineers who 
needtoknowhowtorea- 
lise to the full the po- 
tential of these pow- its) 

na. 












erful devices. 
SGS-ATES, who 
have been produc- 


ing micropro- = a very highest 
cessors longer ¢ ane gn level. 
thanany other Eu- \ys eee toe: lie NANO- 
ropean manufactur- : Vol. 1 and 3, Technical Manual. COMPUTER, 
er,are now producing “ 7g Nj “SS ~—s based on the powerful Z80 micro- 
the NANOCOMPUTER, ‘Ne ee processor produced by SGS-ATES, 


a professional and com- ‘% is not just a microcomputer but rath- 
plete educational microcomputer system er a complete, modular educational 
specially designed for learning all about system designed to grow with the stu- 


microcomputers. dent. 

Teaching and Learning: two facets of a It comes complete with text books in 

single problem. the major European languages, technical 
All learning must be a blend of teach- manuals and experiment kits. 

ing reinforced with practical training. All these features make the NANO- 
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J 














COMPUTER an obvious 
choice not only for supervised 
courses in schools but also lor 
the engineer who wants €@ 


dent is matched by the NA- 
NOCOMPUTER which has 
been designed for expansion, 
with a series of upgrade kits, 


to learn in a more from the simple NBZ80-B 
personal way all through to the NBZ80-S ontoa 
about micro- final version with which he can 
computers. learn not just about program- 
NANO- ming in the BASIC high-level 
COMPUTER: NBZ80-B. CPU board, language but how to 
a modular sys- ® Reyboard, card use itasan integral part 
tem. training book of a hardware system. 


Vol. 1, Technical Manual. 
The concep- 


tual design of the e 

NANOCOMPUTER, cebitr ree created 
for educational use, combines the exact- _ migra anit 
ness of science with the flexibility seats 
demanded by the learning aes 


ee 

















process which must be, maf 
at the same time both 
theoretical and prac- ore ee 
tical. | wwe 
The NANO- : HH TTT is itiititt 
COMPUTER inits |]I}! | Sanna eae 
simplest form peatland hasten ria cg 
NBZ80-B, allows ey 
even the new- fh ‘a. - > ; : a NBZ80-HL. As NBZ80-S, with 16k 
i y' g oO Bie bytes of RAM, expansion board with 
comer to micro APE a. <, Sees «= 8k BASIC ROM, video interface board, 
processors to mas- ss Z alphanumeric keyboard, book ‘BASIC 
> gramming mer monitor is 
ter programming optional). 
techniques. 
Further up the Please send more information about _ 7a ail CT. 
scale the NBZ80-S intro- joe Saher 
duces him to logical circuits a a ‘cea some’ 
ity . Sd 


then takes him on to learning how to in- 
terface a microprocessor with external 


Profession 


Send to: SGS-ATES (UK) Ltd. 








' Planar House - Walton Street ate 

devices. Aylesbury - Bucks. a mas 
‘ Tel. (0296) $977 

Each learning step taken by the stu- Pi a ree eee eT 
SGS-ATES pa Ltd. - Planar House - Walton eeeN dsc Asie Ss (0296) 5977 - Telex 83245. e SPECIN if MICROPROCESS‘ OR DISTRIBUT ORS: Cam 
bridge Microcomputers Ltd. -Ca pith arte Nence Pa Tel. (0223) 314666 sieht ch Compute pany Ltd. -9 Churchgate Street - Old Harlow 
Essex CM17 O IS. Tel, (0279) 411226 @ Distronic Ltd 50 51, Bi int till Eliza beth Way -Harlow-Ess 02792) 329 47 ea 387 @ Quarndon (Semiconductors) Elec 
tronics Ltd. - Slack Lane - Derby DES 3ED Tel. (0332) 32651 - Telex 37163 
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A.P. Stephenson 


Multiple choice exams 
represent an ideal entry point 


to the classroom for computers. 


its spite on thousands of luckless “volunteers” 

who were trained during the last World War. The 
traditional essay type examination was too slow, 
favoured those who had the ability to disguise their ig- 
norance with high-sounding jargon and, worst of all, the 
marking of the exam required some degree of profes- 
sionalism. A gentleman by the name of Ballard is 
credited with the invention of presenting a question 
and four answers labelled A, B, C and D... only one of 
which is considered to be the “right’’ one. All the 
trainee had to do was place a cross in the “right” place. 
The technique was highly successful. A wide range of 
subjects could be covered in 100 question paper and 
could be marked by unskilled personnel in less than a 
minute by simply placing a prepared stencil over the 
paper. Although originally intended as a wartime expe- 
dient, the advantages were found to be so great that it 
has survived until the present day. The educational 
Establishment was naturally very critical, mumbling 
something like ”’....... training a bunch of parrots etc etc” 
but the seal of respectibility was finally given when 
technical colleges, and even universities, succumbed to 
the temptation. The computer is ideally situated as a 
tool in this area of education because it demands a 
minimum of keyboard interraction from the examinee. 
A question is flashed on the screen, demanding that 
ONE particular key is pressed. Traditional keyboard 
questions and answers suffer from the infuriating habit 
of marking you wrong even if a trivial spelling error is 
made or perhaps even an extra space. 


T:: multiple-choice question paper first vented 


Guiding Principles 

Much of the criticism of multiple choice papers is due 
not to the method itself but the style of the questions. 
Too many of these questions are made up by small- 
minded individuals who often lack real knowledge of 
their subject and make up for it by composing, what 
they believe to be, ‘clever’ tricks which are 
guaranteed to fool the poor student. The rules are sim- 
ple: 

a) keep the question short and straightforward. 

b) make sure that all four of the answers are 
superficially correct. 

c) the correct answer expected should be that 
which is more universally true. 

d) don’t make one of the answers absurdly 
wrong because this is equivalent to reducing 
the number of choices by one. 

e) make sure you really know the correct 
answer yourself! 


The Programs 

These have been in use for some time at a MOD Train- 
ing Establishment (where | slave from dawn to dusk in 
return for the occasional bowl of rice). MULTIPLE 
CHOICE PREPARATION allows anyone to enter 25 
questions, each with four answers and the right answer. 
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In addition, the time allowed and the minimum pass 
mark can be entered. The end result of this activity is a 
“Data Tape” with the precious collection of mental 
sadism embedded within its magnetic bosom. 

The second program, MULTIPLE CHOICE EXAM, 
is operated by the person being examined and begins 
with instructions for loading the data tape containing 
the questions. The questions are presented together 
with the four answers and the final score with percen- 
tages and a grading category appears on the screen. 
Should the examinee exceed the time allowed, the 
questions cease and the score page is presented im- 
mediately. Time lapse is given on each “page”. 
Facilities exist during the preparation stage for produc- 
ing the questions, displaying the questions, modifying 
them, saving them on the data tape and making addi- 
tional copies from an existing tape. Subroutines are us- 
ed to ensure that deficiencies in the data tape 
operating system (present in the ‘‘“old ROMS”) are cor- 
rected by suitable patching. A subroutine for treating 
the keyboard as an INPUT FILE is also provided to pre- 
vent the program from breaking out should the 
operator inadvertently press RETURN before entering a 
character, The preamble to the questions are written as 
DATA/READ statements in order that modifications to 
suit local conditions are easy to incorporate. It is 
reasonably “idiot proof” but to fit the program into an 
8K PET the REM statements had to be curtailed. 
However, the program should be fairly straightforward 
to follow without them. It was written to the accom- 
paniment of periodic curses, frequent syntax error 
messages and some unpleasantness between program- 
mer and PET. As a result, the line numbers are ragged, 
the structure is poor...in fact its only saving grace is it 
works! 


Application 

Although the program is oriented towards the teaching 
profession, it could also prove useful in the home. It is 
educational in two senses; answering the questions 
which one member of the family has set with the aid of 
the “PREPARATION” program and vice versa. It is pro- 
bably harder to write a good set of 25 questions than it 
is to answer them, Some of the questions may of Course 
be disputed (or rather the particular answer which is 
supposed to be correct) but even this is good. Plato and 
his followers spent most of their life learning by argu- 
ing. Because of the possibility of dispute, facilities are 
provided for modifying a question. Some modifications 
to the program itself may be necessary in some cases. 
Thus the number of questions are fixed at 25 but can be 
changed by altering the value of ‘’L”in line 100 of the 
PREPARATION program. Only those with 16K PETs 
however should increase L to say 50 or 100 because of 
the possibility of “OUT OF MEMORY ERROR”. More 
than one copy of the question DATA tape can be made 
by simply using option “5” which is “LOAD AN EX- 
ISTING TAPE”. insert a blank tape and then use option 
“A” to “SAVE QUESTIONS ON TAPE”. 

Because of the limited characters per line and 
number of lines on the PET screen, the following rules 
apply to preparing questions; 

The question must be limited to TWO lines. Re- 

member to use the SPACE key to turn the corner 

to the second line... not the RETURN key. 

Each answer must be limited to one line. 
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MICRO EXAMINATION 


FRERCH VdeapS 

ENTER NAME OF PERSON COMPILING EXAM 
| PREPARE 25 QUESTIONS wasencnncevened 
| VIEW THE QUESTIONS .vccenecseneeeeed 
| MODIFY SELECTED QUESTION ..........3 
| SAVE QUESTIONS ON A TAPE ....0005+04 


ENTER DATE 
1/3/36 


EQTER MINIMUM PASS MARK EXPECTED 


EQTER TIME ALLOWED (IN MINUTES) 


| LOAD AN EXISTING QUESTION TAPE ....5 


Heading frame 





7 


ENTER DESIRED OPTION NUMBER 


for the preparation program. 


Initial data being entered under ‘Preparation’. 


YOU NOH HAVE 2784 BYTES LEFT 
DO YOU WANT TO MODIFY? 


100 DIM ASs(25,7):L=25 720 PRINT’ THE CASSETTE;IT IS REWOUND; AND 
110 GOTO540 THE TAPE” :PRINT 

120 REM 730 PRINT’ MOTOR IS SWITCHED OFF! PRINT: 
130 REM “ENTER PREAMBLE TO ARRAY PRINT:PRINT 


140 
150 


PRINTCHRS(147):F =0 
PRINT 8888888808885 RR0 8000888868 RRRR8885 
BS 


740 PRINT” BE PATIENT!":PRINT:PRINT: PRINT 
750 PRINT” OBEY INSTRUCTIONS.” :PRINT:PRINT; 
PRINT 


y JF EXAM” 760 GOSUB1290 
RINT ENTER TITLE OF EXAM 
Hi a SSLiBeaN Mes 770 PRINTCHRS(147):PRINTTAB(240) 
180 AS(0.0) =I1S:PRINT: PRINT 780 GOSUB1460 


PRINT"ENTER NAME OF PERSON COMPILING 
EXAM" 

GOSUB1340 

A$(0,1)=19:PRINT;PRINT 


790 OPEN 1,1,2 

800 FOR Q=0 TO 4 

810 PRINT #1,A5(0,Q) 

820 NEXT 

830 REM “WRITE TEXT COMPLETE 


220 PRINT ENTER DATE” | 
230 GOSUBIA40 pas Coe es ee 
240 A$(0,2)=I1S:PRINT:PRINT = 


250 PRINT“ENTER MINIMUM PASS MARK 860 PRINT # 1,45(N,Q) 

EXPECTED” B70 NEXT:NEXT | 
260 GOSUB1340 880 GOSUB1480:REM*PREPARE TO CLOSE FILE 
270 AS$(0,3) =1$:PRINT: PRINT 890 CLOSE 1 





i T: in, 900 GOSUB1290 
ITER TIME ALLOWED (IN MINUTES 
ses BOSUBIaA ie ie 310 PRINTCHRS(147):PRINTTAB(240) 
300 A$i0.4) -1$:PRINT:PRINT 920 PRINT” DATA NOW ON TAPE FILE 
310 PRINT BRRRgSRRSsRRRsassRRRBaRssRRsERRRsRERS 930 PRINT” 888 : RRR PRINT:PRINT 
8S"°:PRINT: PRINT PRINT:PRINT 

320 GOSUB 1400 no este ua 
“ph a wii a 960 REM "MODIFY SELECTED QUESTION 
350 REM “ENTER MAIN ARRAY 970 REM 


PRINTCHRS$(147):M =0 


980 PRINTCHRS$(147):PRINTTABI240):M = 1 
990 PRINT’ENTER QUESTION NUMBER TO BE 


ott Bot ss aie MODIFIED’: PRINT 
4 1000 GOSUB1340 
a ban, : 1010 N= VAL(I$}: PRINTCHRS$(147) 
410 |jFQ=1 THEN PRINT PS$(Q):N:ASIN,Q) = 1020 Pope al ENTER MAIN ARRAY 
STRS(N}: GOTO 470 ay ot 
ss GOSUBtS40 1040 REM “DISPLAY QUESTIONS 
RINT" teeneeereeeeenes 1050 REM 
a yea is 1060 PRINTCHRS$(147) 
ee N=1TOL 
470 NEXT: RESTORE 1070 FOR 


IF M=1 THEN RETURN 

GOSUB 1400 

IF Fe > 1 THEN PRINT CHR$(147):GOTO 390 
F=0 


) PRINTCHRS(147) 


1080 Fite dbcana “ bad 





88 
1100 FOR G=17T0O / 
1110 IF Q=1 THEN PRINT” QUESTION NUMBER": 
1120 PRINT ASIN, OQ} 


530 NEXT CPR ee es 

a cee Re SUR ore 1150 PRINT:PRINT:PRINT 

ao 1160 GOSUB1290 

570 PRINT’ % VIEW THE QUESTIONS ....... 2 1170 PRINT 

580 PRINT 1180 NEXT 

590 PRINT’®sMODIFY SELECTED QUESTION ....3’ 1190 GOTOS40 

600: PRINT 1200 REM *LOAD NEW TAPE 

610 PRINT’ °sSAVE QUESTIONS ON A TAPE 4’ 370 REL 

620 PRINT ; : 
:PRINTTAB(240) 

630 PRINT''%LOAD AN EXISTING QUESTION TAPE 12) ERINT CBSE nin eee 


1230 PRINT” 1. PLACE THE DATA TAPE IN 


5 -PRINT: PRINT: PRINT a 
640 PRINT” ENTER DESIRED OPTION NUMBER sigs Seer A. HENRI TE PRINT 
GET KS: IF KS = THEN 650 i f 7 ol + 
bao IF VALIK8) @1 OR VAL (K$}>5 THEN 650 1250 PRINT” 3. SWITCH THE MOTOR OFF”:PRINT: 
! bb ants : PRINT:PRINT 
670 ON VALIK$) GOTO120, 1060,980,680, 1220 


1260 GOSUB1290 


680 REM “WRITE EBEAWwIB EE Vo TAPE 1270 PRINTCHRS(147) 
690 PRINTCHRS(147):PRINTTAB(120) 1280 GOTO 1650 
700 GOSUB 1460 





PRINT IT 1S ASSUMED YOU HAVE A BLANK 
TAPE IN”: PRINT 
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1290 REM *SUB ROUT PRESS-KEY 
1300 PRINT’ PRESS ANY KEY WHEN READY TO 
PROCEED” 
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NTER YOUR NAME AND INITIA 
PRRING re 


WHEN THE QUESTIONS APPEAR, KEY EITHER 
A,B,C OR D. OTHER KEYS IMPLY ee 


PRESS ANY KEY WHEN YOU ARE READY 





1310 GET WS: IF W$=” * THEN 1310 

1320 RETURN 

1330 REM 

1340 REM * CP INPUT 

1350 OPEN 1,0 

1360 INPUT # 1,15 

1370 jFIi$=" ” THEN 1360 

1380 CLOSE 1 

1390 RETURN 

1400 REM “SR SATISFIED? 

1410 PRINT’ YOU NOW HAVE"'FRE(O) "BYTES 
LEFT ’:PRINT 

1420 PRINT’ DO YOU WANT TO MODIFY? 

1430 GOSUB1340 

1440 IFi$<>” YES” THEN F=1 

1450 RETURN 

1460 REM *PREPARE TO OPEN ‘WRITE’ FILE 

1470 POKE 243,122:POKE 244,2:RETURN 

1480 REM *SR PREPARE TO CLOSE WRITE 

1490 IF PEEK(625)>180 THEN 1510 

1500 RETURN 

1510 POKE 59411,53:T8=TI 

1520 IF Ti~T8<6 THEN 1520 

1530 POKE 59411,61 

1540 RETURN 

1550 DATA’ QUESTION NUMBER 

1560 DATA”’ENTER THE QUESTION“ 

1570 DATA” ENTER THE FIRST ANSWER (A)*’ 

1580 DATA” ENTER THE SECOND ANSWER (B) 

1590 DATA” ENTER THE THIRD ANSWER (C) ° 


1600 DATA’ ENTER THE FOURTH ANSWER (D) ' 
1610 DATA’WHICH ANSWER A,B.C,.D IS CORRECT 
> 0 


1620 GOSUB1340 

1630 REM*TEST TAPE RUNBACK 

1640 PRINTCHRS(147) 

1650 OPEN 1,1,0 

1660 PRINT “WARNING! TAPE DELIVERY IS IN 
BURSTS.” :PRINT:PRINT 

1670 PRINT’ JUST HAVE PATIENCE AND OBEY 
ORDERS” :PRINT:PRINT:PRINT 

1680 FORQ=O0TO4 

1690 INPUT 4 1,A$(0,Q) 

1700 PRINT A$(0,Q) 

1710 NEXT 

1720 GOSUB1290 

1730 FORN=1 TOL 

1740 FOR Q=1 TO 7 

1750 INPUT # 1,AS(N,Q) 

1760 PRINT A$(N,Q) 

1770 NEXT 

1780 PRINT 

1790 NEXT 

1880 CLOSE 1 

1810 GOSUB1290 

1820 PRINTCHRS(147):PRINTTAB(240) 

1830 PRINT’ TAPE DATA IS NOW LOADED 

1840 PRINT” 88888sssssssssssssssss”’:PRINT: 
PRINT:PRINT:PRINT 

1850 GOSUB1290 

1860 GOTO540 


The ‘Preparation’ program listing. 


100 DIM A$(25,7) 

110 L=25:G = 1:H = 3600 

120 PRINTCHR$(147) 

130 PRINT’ MULTIPLE CHOICE EXAM. 
140 PRINT 


150 PRINT’ THIS PROGRAM REQUIRES A DATA 


TAPE WITH” :PRINT 





QUESTION NUMBER i 
TIM 80 MINUT 


A 7447 IS A 


ECD TO 7 SEGMENT DECODER 
RA BCD COUNTER 

fA BINARY COUNTER 

A SHIFT REGISTER 


— Tn > = 


ENTER A SINGLE LETTER,A OR B OR C OR Dz. 
THINK CAREFULLY! IF _ YOU CHAN YOUR 


WHEN SATISFIED,PRESS mama KEY 


QUESTION NUMBER 6 
TIM MINUT 


74 LS SERIES ALLOW 


HIGH POWER WITH LOW SPEED 
LOW POWER WITH HIGH SPEED 
HIGH POWER WITH HIGH SPEED 
HIGH VOLTAGE WITH LOW POR 


v0 oO ww D> 


ENTER A SINGLE LETTER.A OR B OR C OR Dz 

THINK CA y' IF YOU CHAN YOUR 

TAD eee OY any Rec PNTER Let ren. 
WHEN SATISFIED, PRESS Muna KEY 


These photos show a number of stages in the course of an exam 
on 7400 series TTL. 





E QUESTIONS STORED ONIT ! 


170 PRINT” 1. PLACE THIS TAPE IN THE 
CASSETTE”:PRINT 

180 PRINT’ 2. REWIND IT’ :PRINT 

190 PRINT” 3. SWITCH THE MOTOR OFF’':PRINT 
‘PRINT 

200 GOSUB1300 

210 PRINTCHRS(147):PRINT: PRINT 

220 PRINT ‘S88888888888888S8888S88S8Sssssssssssss 
88 

230 PRINT OBEY THE FOLLOW AND RELAX FOR A 
BIT!" 

240 PRINT ‘S888888888888888888888888888888888888 
88" :PRINT:PRINT:PRINT:PRINT 

250 REM 

260 OPEN 1,1,0 

270 FORQ=0TO4 

280 INPUT #1, A$(O,Q) 

290 GOSUB1340 

300 NEXT 

310 REM “INPUT MAIN DATA 

320 FOR N=1 TOL 

330 FOR Q=17T07 

340 INPUT # 1,A$(N,Q) 

350 GOSUB1340 

360 NEXT:NEXT 

370 CLOSE 1 

380 PRINTCHRS(147):PRINTTABI240) 

390 PRINT’ THE QUESTIONS ARE NOW LOADED 

400 GOSUB1300 

410 PRINTCHRS(147):PRINT: PRINT 

420 PRINT’“ENTER YOUR NAME AND INTITIALS 

430 GOSUB1440 

440 N$=1$:PRINT 

450 PRINT ‘88888S888sessssssssssssssssssssssssss 
88°": PRINT 

460 PRINT’’WHEN THE QUESTIONS APPEAR, KEY 
EITHER’ :PRINT 

470 PRINT’A.B.C. OR D. OTHER KEYS IMPLY 
PASS” :PRINT:PRINT 

480 GOSUB1300 

490 PRINTCHRS(147) 

500 P=0:R=0:N1=0 

510 PRINT” 25 MULTIPLE CHOICE QUESTIONS 

520 PRINT 
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MICRO EXAMINATION 


QUESTION NUMBER 7 
TIM 4 


42-BIT BINARY COUNTERS CAN COUNT UP TO 


28048 
2647 
4898 
4697 


ENTER A SINGLE LETTER,A OR B OR C OR D. 
CAREFULLY! IF YOU CHANGE ¥ 
Mewes «++ eAND ke NTER Uetre ‘ 
WHEN SATISFIED,PRESS mamas KEY 


Fe 


QUESTION NUMBER 16 
TIME 64 MINUTES 40 SECONLS 
THE BASIC ELEMENT IN TTL IS THE 


AND 

OR 
EXCLUSIVE-OR 
NAND 


ENTER A SINGLE LETTER,A OR B OR C OR D. 


THINK CAREFULLY! IF YOU CHANGE YOUR 
MIND ,eieiiisee «2... AND RE-ENTER LETTER. 


WHEN SATISFIED,PRESS mama KEY 





530 PRINT 
540 PRINT’ LIBRARY TITLE ..’’:AS{0,0) 
550 PRINT 


560 PRINT” DATE OF COMPILATION..” ;A$(O,2) 


570 PRINT 

580 PRINT’ COMPILED BY .."’;AS(0,1) 

590 PRINT 

600 PRINT’ MINIMUM PASS MARK ..";A$(0,3) 

610 PRINT 

620 PRINT” TIME ALLOWED...” ;A$(0,4); 
“MINUTES” 

630 PRINT 

640 PRINT 

650 PRINT’ TIME CLOCK STARTS 

660 PRINT:PRINT:PRINT:PRINT 

670 GOSUB1300 

680 TIS = ‘‘000000" 

690 REM 

700 FOR N=1TOL 

710 PRINTCHRS$(147) 





750 PRINT’ TIME “;:GOSUB1380 
760 PRINT ‘S888888888888S8S8S88sssssssssssssssss 
88° PRINT 


770 FORQ=2TO7 

780 IF Q=7 THEN 810 

790 K=62+Q:IF Q=2 THEN K=0 

B00 PRINTAS(N,Q)TAB(38)CHRS(K) :PRINT 
GOTO900 


a 


820 PRINT ENTER A SINGLE LETTER, A OR B OR 


C OR D.: PRINT 


830 PRINT THINK CAREFULLY! IF YOU CHANGE 


YOUR 
840 PRINT” MIND,DELETE....AND RE-ENTER 
LETTER.’ :PRINT 


850 PRINT’ WHEN SATISFIED, PRESS RETURN2 


KEY 


860 GOSUB 1440 
870 IF I$ =AS$(N,7) THEN R=R+1 


880 IF IS$< >A AND I$ <>”"B” AND I$ < >“C" 


AND I$<>”D” THEN N1=N1+1 
890 GOTO910 
900 IF Q=2 THE PRINT” “’’” Sh FON APSA REC ane 
910 NEXT 
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SIURENISNONE -.OERRING P 


PERFORMANCE ANALYSIS 


| NUMBER OF RESPONSES ...... 


| NUMBER OF PASSES ...... 


2s 
| RIGHT ANSHERS .....- 28 
8 
88 


| PERCENTAGE RECORDED .....seee0s 
| GRAD ING PPUTTTTiITirirtry 


THIS ASL OUR A LIEMET REE 


HAVE YOU PERMISSION FOR ANOTHER ATTEMPT 


1490 


ANGMER Y(VES> OR NNO) 





REM “TIME OUT 

IF TiI>H *VALI(AS(O,4)) THEN 960 
NEXT 

GOTO1000 
PRINTCHRS(147):PRINT:PRINT:PRINT:PRINT 
PRINT’ S888888S8888Ssasssssssssssssss 
“PRINT:PRINT: PRINT 

GOSUB 1300 

PRINTCHR$(/147) 

PRINT’ STUDENTS NAME .."; NS 

PRINT ‘S888888888888 

P =R*100/L :P=INT(10°P + .5)/10 

IF P< VAL(A$(0,3)) THEN G$ =" FAIL” 

IF P> = VALIAS$(0,3)) AND P<80 THEN 
G$= "PASS" 

iF P>80 AND P<390 THEN G$ =” CREDIT” 
IF P>90 THEN GS =“ DISTINCTION” 
PRINT 

PRINT‘ % PERFORMANCE ANALYSIS 
PRINT 

PRINT 

PRINT’ °cNUMBER OF RESPONSES .. 
TAB(33)N-1;TAB(38)" 

PRINT 

PRINT’ %RIGHT ANSWERS 
TAB(33)R:TABI38)" 

PRINT 

PRINT’ %oNUMBER OF PASSES 
TAB(33)N1;TABI(38)" 

PRINT 

PRINT %PERCENTAGE RECORDED 

-P: TABI(38)” 

PRINT 

PRINT’ S% GRADING ................°;G$;TABI38)’ 
PRINT 

PRINT 

PRINT’ THIS IS YOUR ATTEMPT NUMBER “;G 
PRINT 8888888888S888SSS888SSSsssssEss’”’ 
‘PRINT 

PRINT’ HAVE YOU PERMISSION FOR 
ANOTHER ATTEMPT :PRINT 

PRINT’ ANSWER Y(YES) OR NI{NQ) 

GET K$:IF K$ =" “THEN 1270 

IF K$="Y" THEN G=G+1:GOTO 490 
GOTO1000: REM*RESULTS LOOP 

PRINT’ PRESS ANY KEY WHEN YOU ARE 
READY 

GET K$:IF K$ =” ” THEN 1320 
RETURN 

REM 

iF({ST) =0 OR (ST) = 64 OR (ST) = -128 THEN 
1370 

PRINT” TAPE STATUS ERROR” :STOP 
RETURN 

REM 

HS = LEFTS(TIS,2):M$ = MIDS(TIS,3,2):S$ 
RIGHTSI(TIS,2) 

IF H$ ="00" THEN 1420 

PRINT’ “:HS:" HOURS ”: 

PRINT TAB(18) M$:°° MINUTES “:SS$;" 
SECONDS 

RETURN 

REM *SR CRASH--PROOF INP 

OPEN1,0 

INPUT #1,1$ 

iF ig¢=" “ THEN 1460 

CLOSE 1 

RETURN 


The ‘Examination’ program listing. 


Hundreds Already in Use! 


Over 3,000 Addressable Colour Cells! 
Superboard Compatible! 
Large Stocks held for Fast Delivery! 








STOP PRESS: Superboard Compatible 
K S80 


COLOUR | 
YOUR 
NASCOM! 


DAZZLING COLOUR GRAPHICS FOR NASCOM 1 & 2 


Genuine bit-addressable ‘‘pixel’’ system for straight- 
forward programming of pictorial or mathematical 
functions. 


8 Colour display plus 8 colour independent background 
facility. Full documentation with FREE SOFTWARE: 
powerful sub-routines for vector generation, demon- 
stration program for animated effects. All runs in Nascom 
1 without expansion. Complete with UHF Colour 
Modulator for operation with norma! colour TV set. 
Superior design allows connection to most other micro- 
processor systems — send us diagrams etc of your b & w 
video circuitry for free advice. Don’t be fooled by the 
price: this is a top quality product which will transform 
your computer. 


NOW AVAILABLE FOR L 4 5 PLUS 
LIMITED PERIOD AT VAT 

) fesnciarcano +) 
VVIL.LIASYVI shade wag cit Road, visa 
STUART cote” El 


SYSTEMS Ltd Telephone: Brentwood (0277) 810244 - 


Mix Text and Graphics Anywhere 
On Screen! 
Simple to Program in erther 
Machine Code or Basic! 





g OR DER FORM TO: WILLIAM STUART SYSTEMS LTD. 
|am tired of boring black and white, please supply by return post: 


S55 § i Micrographics (Kit) at £45 plus VAT 
ares: Micrographics (Built) at £59 plus VAT 


S49 «828 6) 3/859 26-4 :.0 208-9 CO-A Oe 658 Oa ae VG Se Wile SG @4'e O49 Cre. eS aoc dia: 6 -s. 8,-8.6 jae da. 6 8'O*s « 
SrA S52 Ov SS O18 86 OFS 88 88 26 WS WW, Oi de ie ei O8. Ve? se O18. 18>: OS @-¢ @ se GiB 26 daie 0°60 B® 6:56 &e'4 BUG S's 6. ie 166: (e) Ole) e's: @ 6 e's la b~e 

22S: "8 B58) Oc Bye SO .Oe, Ce SHO Oe Ce 88 CBee Oe ain ate a-e sre wie wie bié@'er'e@ OS Wiel eer ).Lel"ay Or<e) (eer i61<e (8s ore @ 
OES) eR Ee BOR APB AG 6.04 _SVS 0.4 Gee Ste CF S83 82.8 GSS BA) Be O10) 0-7 6 eB) O4ee) Oa Oa}. we Ore: by. 4's 
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What Is A Microprocessor? £12.00 
2 Cassette tapes plus a 72 page book deal with 
many aspects of microprocessors including Binary 
and Hexadecimal counting, Programming etc. 


Adams, C. BEGINNERS GUIDE TO COMPUTERS 
AND MICROPROCESSORS WITH PROJECTS 

£6.05 
Understanding building programming and oper- 
ating your Own microcomputer. 
Ahl, BASIC COMPUTER GAMES £5.40 
Albrecht, B. BASIC FOR HOME COMPUTERS. A 
self teaching guide £5.45 
Shows you how to read, write and understand 
basic programming language used in the new 
personal size microcomputers. 


Albrecht B. BASIC. A self teaching guide (2nd 
edition) £5.45 
Teach yourself the programming language BASIC. 
You will learn how to use the computer as a tool in 
home or office and you will need no special maths 
or science background. 


Alcock, D. ILLUSTRATING BASIC £3.00 
This book presents a popular and widely available 
language called BASIC, and explains how to write 
simple programs. 


Altman, |. MICROPROCESSORS £10.80 
Gives a general overview of the technology design 
ideas and explains practical applications. 


L. APPLYING MICROPROCESSORS 

£15.50 
Follow-up volume which takes you into the second 
and third generation devices. 


Altman, 


Aspinall, D. INTRO TO MICROPROCESSORS 
£6.55 


Explains the characteristics of the component. 


W. Z-80 MICROCOMPUTER HAND- 
£7.75 


Barden, 
BOOK 


Barden, W. HOW TO BUY AND USE MINICOM- 
PUTERS AND MICROCOMPUTERS £7.90 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and 
recreational tasks in the home or business. 


Barden, W. HOW TO PROGRAM MICROCOM- 
PUTERS £7.25 
This book explains assembly language program- 
ming of microcomputers based on the Intel 8080, 
Motorola MC6800 and MOS Technology MCS6502 
microprocessor. 


Bibbere, R.J. MICROPROCESSORS IN INSTRU- 
MENTS AND CONTROL £12.60 
Introduces the background elements, paying partic- 
ular regard to the dynamics and computational 
instrumentation required to accomplish real-time 
data processing tasks. 


D. TV TYPEWRITER COOKBOOK 

£7.75 
An in-depth coverage of TV typewriters (TVs) the 
only truly low cost microcomputer and small 
display interface. 


Lancaster, 


Lancaster, D. CHEAP VIDEO COOKBOOK 


£6.50 
Lesea, A. MICROPROCESSOR INTERFACING 
TECHNIQUES £8.70 
Leventhal. INTRO TO MICROPROCESSORS 
£17.00 


Lewis, T.G. MIND APPLIANCE HOME COMPU. 
TER APPLICATIONS £4.90 


Hilburn, J}.L. MICROCOMPUTERS, MICROPRO- 
CESSORS, HARDWARE, SOFTWARE AND 
APPLICATIONS £17.40 


Complete and practical introduction to the design, 


programming operation, uses and maintenance of 
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modern microprocessors, their integrated circuits 
and other components. 


Klingman, E—. MICROPROCESSOR SYSTEMS 
DESIGN £16.95 
Outstanding for its information on real micro- 
processors, this text is both an introduction and 
a detailed information source treating over a 
dozen processors, including new third generation 
devices. No prior knowledge of microprocessors 
or microelectronics is required for the reader. 


Kemeny, ]|.G. BASIC PROGRAMMING 
A basic text. 


£6.70 


Korn, G.A. MICROPROCESSOR AND SMALL 
DIGITAL COMPUTER SYSTEMS FOR ENGIN- 
EERS AND SCIENTISTS £19.45 
This book covers the types, languages, design 
software and applications of microprocessors. 


Duncan. MICROPROCESSOR PROGRAMMING 
AND SOFTWARE DEVELOPMENT £14.15 


Rao, G.U, MICROPROCESSOR AND MICRO- 
PROCESSOR SYSTEMS £20.75 
A completely up-to-date report on the state-of-the- 
art of microprocessors and microcomputers written 
by one of the leading experts. 


Rony, P.H. THE 8080A BUGBOOK: Microcom- 
puter Interfacing & Programming £8.35 
The principles, concepts and applications of an 
8-bit microcomputer based on the 8080 micro- 
processor CPU chip. The emphasis is on a com- 
puter as a controller. 


6800 SOFTWARE GOURMET GUIDE 
£8.90 


Scelbi. 
AND COOKBOOK 


Scelbi, 
AND COOKBOOK 


8080 SOFTWARE GOURMET GUIDE 
£8.90 


UNDERSTANDING MICROCOMPUTERS 

£8.75 
Gives the fundamental concepts of virtually ail 
microcomputers 


Scelbi. 


Spencer. GAME PLAYING WITH BASIC £4.85 


Schoman, K. THE BASIC WORKBOOK £3.85 
Creative techniques for beginning programmers. 


Sirion, D. BASIC FROM THE GROUND UP £6.20 


Soucek, B. MICROPROCESSORS AND MICRO- 
COMPUTERS £19.40 
Here is a description of the applications program- 
ming and interfacing techniques common to all 
microprocessors. 


£9.90 
in 2-80 assembly 


Spracklen, D. SARGON 
A computer chess program 


lanquage. 

Titus. MICROCOMPUTER ANALOGUE CON. 
VERTER £7.60 
Titus. 8080/8085 SOFTWARE DESIGN £7.60 


Tracton. 57 PRACTICAL PROGRAMS & GAMES 
IN BASIC £6.65 
Programs for everything from Space war games to 
Blackjack. 


Waite, M@. MiCROCOMPUTER PRIMER £6.40 


Waite. YOUR OWN COMPUTER £1.60 
Introduces the beginner to the basic principles of 
the microcomputer. 


Libes, S. SMALL COMPUTER SYSTEMS HAND.- 





Note that all prices include postage and packing. 
Please make cheques, etc., payable to Computing 
Today Book Service (Payment in U.K. currency 
only please) and send to: 
Computing Today Book Service, 
145, Charing Cross Road, 
Lundon WC2H OEE. 
Prices may be subject to change without notice. 


LL 


TECHNICAL BOOK SERVICE 


BOOK £5.90 
The Primer written for those new to the field of 


persona! home computers. 


ARCHITECTURE OF SMALL COM- 


Lippiatt. 
ir £4.50 


PUTER SYSTEMS 


R. FIRST BOOK OF MICROCOMPU- 


moe £3.85 


TERS . 
(The home computer owners best friend) 


McGlynn, D.R. MICROPROCESSORS — Tech- 
nology, Architecture & Applications £9.20 
This introduction to the computer-on-a-chip 
provides a clear explanation of the important new 
device. 


McMurran, PROGRAMMING MICROPROCESS- 
ORS £5.50 
A practical programming guide that includes 


architecture, arithmetic/logic operations, fixed and 
floating point computations, data exchange with 
peripheral devices, computers and other pro- 
gramming aids. 


Monro, INTERACTIVE COMPUTING WITH 
BASIC £3.65 
Nagin, P. BASIC WITH STYLE £4.15 


Programming Proverbs. Principles of good pro- 
gramming with numerous examples to improve 
programming style and producing. 


Ogdin. SOFTWARE DESIGN FOR MICROCOM. 
PUTERS £7.20 
Ogdin. MICROCOMPUTER DESIGN £7.25 


MICROCOMPUTER BASE DESIGN 
£5.70 


Peatman. 


Peckham. HANDS ON BASIC WITH A PET £9.00 


Peckham. BASIC A HANDS ON METHOD 


£6.95 
Bursky, D. MICROCOMPUTER BOARD DATA 
MANUAL £6.00 
Coan, |.S. BASIC BASIC £7.50 


An introduction 
BASIC language.’ 


to computer programming tn 


Coan, }.S. ADVANCED BASIC £7.30 


Applications and problems 


Ditlea. A SIMPLE GUIDE TO HOME COM. 
PUTERS £4.10 
“reiberger, S. CONSUMERS GUIDE TO PER: 


SONAL COMPUTING AND MICROCOMPUTERS 
£5.75 


silmore, C.M, BEGINNERS GUIDE TO MICRO. 
?ROCESSORS £4.90 


Grossworth. BEGINNERS GUIDE TO HOME 
COMPUTERS £4.50 
Gosling, R.E. BEGINNING BASIC £..45 


Introduces BASIC to first time users. 


Graham, N. MICROPROCESSOR PROGRAM- 
MING FOR COMPUTER HOBBYISTS ETS 
Hartley. INTRODUCTION TO BASIC £2.80 


Heiserman, D.L. MINIPROCESSORS FROM CAL- 
CULATORS TO COMPUTERS £4.95 


MICROPROCESSOR/MIC ROPROGRAM- 
MING HANDBOOK £6.00 
Authoritative practical guide to microprocessor 
construction programming and applications, 


Ward. 


Veronis. MICROPROCESSOR £13.00 


Zaks, R. INTRODUCTION TO PERSONAL AND 
BUSINESS COMPUTING £8.60 


Zaks, R. MICROPROCESSORS FROM CHIPS TO 
SYSTEMS £8.30 
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Dear Sir, 

| buy your magazine every month and consider it 
to be excellent value for money. Please do not forget 
though, that we don’t all own PETs! It would be ex- 
tremely helpful if you could explain the various stages 
of the problem so that users of other computers are 
able to see the necessary modifications for use on 
their own system. Another useful point would be a 
rough indication of the memory needed for the pro- 
gram — this could be printed at the end of the listing 
and would be a great help. 

Having searched many issues and having found 
no mention of the back-number service, | came to the 
conclusion that you do not have such a service. Can 
this be?! Maybe for technical reasons you are unable 
to run one, | think to myself... other mags manage. 
O.K. — so we should have bought the issue when it 
came out; but what if we didn’t? 

Finally, congratulations on producing an ex- 
| cellent and interesting mag — | hope the above points 
may be of some help. 


Yours faithfully, 
T. Allen 


24 Wood Street, 
Ash Vale, Hants. 


Dear Sir, 

Regarding the problems which some of your 
readers have been having with the March/80 modem 
| project, | have contacted the designer and obtained 
the following information:- 

‘The difficulty appears to be related to 
component tolerances in the audio filter circuits. 
TOK + 1K means series not parallel connection as 
some people have wired them. The modem 
board should first be tested by linking input to 
output directly and selecting self-test. 

‘Then the filters should be checked with an 
audio signal generator and R14,17 and 20 aa- 
justed, for each filter stage, for peaks at f1-100 
Hz, f2+100 Hz and 14(f1 +2) Hz respectively. 
(where f1 is the low tone in use and f2 the high).’ 
Although the two units which were loaned to me 

contained component values as listed in the text they 
| must have come from the same batch. 

| am now in the process of building a pair of units 
to verify the above points and will contact you again 
in the near future. | deeply apologise for the incon- 
venience this has caused your staff and your readers, 


Yours faithfully, 
Mr R. Adams 


152 Ayelands 
New Ash Green, Nr Dartford 
Kent, DA3 8/U 


Dear Sir, 

On behalf of those who enjoy your magazine but 
who are stil! getting their feet wet in the most esoteric 
aspects of computing (there are many), may | make a 
plea to those who contribute to your columns: please 
be explicit almost to the point of pedantry. 

Being involved in preparing technical! articles but 
in a different field, | find that what may appear 
laborious and perhaps unnecessary for the writer is a 
foothold tor the reader. Much good work is unusable 
because terms are left undefined or sentences left am- 
biguous. In particular, the program NASFORTE by 
M.G. Foster published on pages 46 and 47 of Com- 
puting Today, April 1980, left me wondering to which 
Nascom (1 or 2), or both, it would apply. Being an op- 
timist, | assumed it would apply to the Nascom 2 but 
then | was still left wondering trom where to extract 
the tone output — would it be the same pin 14 of the 
keyboard socket? | might add that | am no longer 
such an optimist but perhaps someone could help. 

In conclusion, such ts my level of ignorance that 
| find myself scanning published BASIC programs for 
the dreaded PEEKs and POKEs or DEEKs and DOKEs. 
Not before the ‘all clear’ is established do | attempt to 
enter the program on my machine (16K Nascom 2). 
Would | be a voice crying in the wilderness for a 
square nought explanation of PEEK and POKE? 


Yours faithfully, 
C.J.T. Clarke 


106a Fortune Green Road, 
West Hampstead, London NW6 1DS 


Dear Sir, 

_ 352 Squadron, Air Training Corps recently ac- 
quired an old but serviceable P.D.P. 8 to complement 
the PET already in use teaching cadets. Despite con- 
siderable help from D.E.C. we are still short of many 
manuals which although still available are quite ex- 
pensive. If any readers have any information which 
could be useful to us the loan of it would be ap- 
preciated, 

We are also on the lookout for any surplus com- 
puter equipment (IBM 360’s etc!!), which your wife/ 
managing director has been nagging you to get rid of 
for the last six months. Seriously though, if you feel 
that you have anything which may be of use to us 
(even yourself), please let us know. You would be 
equally welcome to come and see/lend a hand with/ 
pinch time on the above, just give me a ring on 
Burnley (0282) 20009. 

Yours faithfully, 

G.B. Bird 


85 Glen View Road, 
Burnley, Lancs. BB11 5QX 
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Dear Sirs, 

We fee! we must reply to the /etter regarding the 
inclusion of the simple password routine in our PET 
FINANCE program. The writers obviously have missed 
the point. 

1. The program was written for a ‘home’ environ- 
ment where other members of the family are 
only interested in LOAD & RUN commands 
(children with their favourite games!) and not 
to be used in a university where most people 
know a considerable amount about computers. 

2. Even as it stands it acts as a deterrent to those 
who are not expecting it. 

3. What's the use of including a security program 
fully — it won't be secure then. 

4. Security is the elimination to as great an ex- 
tent as possible of information being ex- 
tracted. Locking-up data tapes is, of course, 
the obvious solution. 

5. The inclusion was also to get a ‘feel’ of the 
readers’ comments [in the home situation). 

5. | do use a set of security routines in any sen- 
sitive program | have to write. It would not be 
worthwhile developing these routines if | were 
to include them in an article. Nevertheless, to 
help any reader thinking along these /ines here 
are a few ideas | have used in the past, with a 
PET computer. 


Dear Mr Harris, 

| am Head of the Business Studies Department at 
Stromness Academy in Orkney. My Department has 
been fortunate enough to be chosen to take part ina 
Government sponsored experiment to try to assess the 
likely effect of micro-processors on education. 

To this end we have been loaned a PET 32K, 
3022 Printer, and floppy disk drive, for a period of one 
year in the first instance. You will appreciate that to 
engage in a micro-processor experiment over such a 
limited time period leaves me no time to become a 
programming expert. However, | must make the max- 
imum use of the computer while | have it. 

! purchased a copy of your magazine and was 
most impressed with the contents. | even managed to 
copy some of the simpler programs and make them 
work! However, the program | think would perhaps be 
most valuable to me for purposes of demonstration of 
the computer’s capabilities to my general classes was 
written for cassette input. | refer to a program called 
‘Home Finance’ in the March 1980 issue of ‘Com- 
puting Today’. 

| wonder if someone would be kind enough to 
help a blundering beginner at the business (pleasure?) 
of computing and tell me how | could alter ‘Home 
Finance’ to operate with floppy disks? 


Yours sincerely, 
R.C. McKenzie (Mr) 


Head of Business Department 
Stromness Academy 

Back Road 

STROMNESS Orkney 
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PRINTOUT 


a) Hold password and tape file name in 
code. Don’t call the data files ‘BANK DATA’ 
give them an obscure name. 

b) Use GET commands to save echoing on 
the screen. 

c) Switch off the screen as the first program 
line. 

d) End program with NEW. 

e) End program with FORJ =1024TO8000: 
POKE],32:NEXT (system crash) 

f) All inputs as strings to avoid any break 
due to input error. 

g) A trick for some to find ts to force the 
PET to accept a NULL input without 
breaking out of the program. The method | 
use for this also disables the STOP key 
without the POKE statements. 

7. The best solution to the problem of security 
would surely be a password or such written in- | 
to the operating system. {Mini and mainframe 
systems — not the PET). 





Yours faithfully, 
Terry Jeffery, Elaine Douse 


79 Waverley Road, 
Southsea, Portsmouth, Hants. 


Dear Sir, 
A point of contention on the Problem Page, your | 

solution could be said to violate your statement of ‘no 

multi-statement lines’ if you count multi-bracketing. 
Try this, 10 INPUT A,B,C:FOR Q=A TO B: 

NEXT:FOR Q=Q-1 TO C: NEXT: PRINT Q-1 

Despite the fact that it is in TRS 80 Level I! it should 

operate on the PET. 


Yours, 
R.]. Fox 


54 Beverly Close, 
Rainham, Kent. 


. a 


Dear Sir, | 
Re: Computer Club Survey Lists 
| should be grateful if you would remove my 
name, as the convenor of the 6800 User Croup with 
the Mersey Micro Croup, from any future publications | 
of the above mentioned lists. | 
Unfortunately, due to lack of local support, it is 


anticipated that the user group will be folded with the 


next meeting. 
Many thanks for your troubles, 


Yours, 


Eric Stanclifte, _ 
Senior Technician 


Computer Laboratory 
University of Liverpool! 
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AS RECOMMENDED BY COMPUTING TODAY — THE CENTRONICS ‘MICRO-PRINTER’ 
Ask most people what they would like as their first peripheral and the chances are they will say ‘Printer’. Here is an 
attractive electrostatic printer from the famous firm of Centronics. Capable of printing in three sizes of typeface it is 
easily attached to your machine by way of the parallel interface. The logic is fully TTL compatible and STROBE, 
Acknowledge and Busy lines are provided to make life easy. 

“Cost of this wonderful peripheral is a mere £195.00 + VAT The printer comes complete with documentation, 
connector and cleaning paper as well as a roll of the printing paper." (extract from COMPUTING TODAY). 
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Your London & National Nascom Distributor. 
Export Orders deduct VAT, but add 5% carriage 


Official Export & Educational Orders welcome 
Our Telex 262284 Mono Ref. 1400 Transonics 


Ex-STOCK from HENRY’S 
Ideal for PETS-TANDY-NASCOM'’s 


Specification 

® 7150 lines per minute 

® Selectable 20 40 80 columns 

#120 m/m aluminium — Finish paper unaffected 
by Heat, Light or Humidity. 

* Full character ASC II set. 

® Paper Feed, 220-240AC mains, 

® On-Off Print Select. 

®*Paper Advance — Empty Controls. 

®Size 10) x 13) x 4)" Weight 10lbs 


Ideal for Home or Small Business use. 


LIMITED QUANTITY DON’T DELAY 


Brand new boxed fully 
guaranteed list price of 
this machine. £459.95 inc. 


“OUR PR HALF PRICE OFFER 
£1 95 vis VAT Just Plug in and it’s ready to go! 


POST PAID 


COLOUR GRAPHICS VDU BOARD FOR 


NASCOM 1 & 2 


Viewdata and Teletext compatible — Colour text and 

graphics. 

Use the WT625 colour VDU board to develop colourful 

applications on your NASCOM. Provides 13 colours with 

graphic resolution of 5760 PELS, plus single or double 

height characters. NASBUS compatible 8” x 8” PCB with 

43 IC’s plus PAL modulator for direct connection to TV 

aerial socket. (Optional RGB output). ‘Graffic’ supporting 

software on 2708 EPROM provides line drawing routines 

and utilities. 

Available NOW, assembled and tested with full 

documentation (42 pages), 

WT625 complete £136.00 PCB only £28.75 

Graffic on 2708 £11.00 Documentation only £3.95 
(includes circuit), 


PROM PROGRAMMING 
Rapid Prom Programming at unbeatable prices. Send Hex 
listing. 
eg: 2708 unprogrammed £4.50: programmed £8.75: 
erased £0.40: reprogrammed £4.50. 


MICROCOMPUTER COMPONENTS 


Just some from our range:— Save money send for our 
price list. Now. 

2114 3.25, 280 5.30, 14 Pin socket .08, 4116 4.25, TV mod 
1.90, 16 Pin socket .09, 74LS 32 .21, 74LS86 .28, 74LS 157 
48, 74LS 74 .26, 74 LS 124 1.20, 74LS 161 .59, 74LS 83 .67, 
74LS 126 .35, 74LS 273 1.15. 


Prices exclude vat and 35p p & p. Send SAE for details 
and price list. 


WINCHESTER TECHNOLOGY LTD 


PO Box 26 Eastleigh Hants. SO5 5YY. 
Telephone: 04215 66916. 


Complete with Full documentation 
connector & Printing Paper — 


AS RECOMMENDED BY “COMPUTING TODAY” MARCH/MAY 1980 


COMPUTER SEND 
BROCHURE 
FREE 


15p 
STAMP 






Micro-Co 












MS HENRYS 
Computer Kit Division 


404 Edgware Road, London, W2, England 
01-402 6822 











r puter Centre 
for the MIDLANDS 


Nascom and Commodore Specialists 


A full range of micro computers and peripherals are 


available, whether buying or browsing we can give 
helpful and friendly advice. 


Commodore Business Systems are suitable for the 
professional office, the small business or the sole trader. 
We will be pleased to give advice and a demonstration. 


Nascom 2 systems can be fully built and tested to 
order. We are sole distributors for the Micro Type case 
for Nascom 1 and 2, also stockists of the William Stuart 
colour graphics and full range of ‘add-ons’. 


Gene AM SN = 
Business & Leisure Micro Computers 


16 The Square, Kenilworth, Warwickshire CV8 1EB. 
Tel: (0926) 512127 
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NASCOM TRACE 


R.Russell. 


difficult (and therefore the most exciting and enter- 

taining) part of programming and good debugging 
facilities within the monitor make this job much easier. 

Although the Nascom 1 provides a flexible single 
step and breakpoint facility, | began to notice a number of 
limitations as | laboriously stepped through programs which 
refused to do what | wanted. 


Die of a new program is perhaps the most 


Software Requirement 

Firstly, because of the scrolling action of any monitor 
commands, the screen display is destroyed by the single 
step function. It is a long-winded business therefore to step 
through any section of the program which uses information 
from the screen. This problem is a particular nuisance in 
games programs. 

Secondly, the breakpoint function is an uncon- 
ditional one, that is, the break occurs at the defined address 
under all circumstances. Again, particularly in games pro- 
grams where loop situations are common, | found it difficult 
to set up the break to occur just under the conditions | 
wanted to test. 

| decided therefore to try to overcome these prob- 
lems by developing a simple Trace program. This would allow 
me to keep track of the flow of the program under test by 
displaying the contents of the program counter and also to 
control the speed of execution (including halting, and dis- 
playing of registers, at will). 

A few hours hard reading of the relevant routines in 
the monitor listing revealed the basic principles used by the 
single step and breakpoint commands and these were dupli- 


| cated in a simplified form, just providing a display of the 


program counter on the top line of the screen (this line not 
being scrolled). 

Debugging the Trace program itself proved to be 
somewhat frustrating since, because it modifies the routines 
used by the monitor single step function, this function 
cannot easily be used to test the program. Eventually a “run 
it and pray” technique proved to be most successful. 


Description 
The program can be entered in two ways :— 


| a) Initially at “FIRST IN” 


The start address of the program under test is entered 
using the monitor routines INLINE and NEXNUM and 
stored in ARG 3. 

b) During subsequent testing at “NEXT IN” 
The start address is taken from ARG 3 which will hold 
the PC value of when the program was last interrupted 
by the Halt key. 


The start address is pushed onto the stack and the NMI jump 
address modified to the TRACE routine. The program then 


| ““returns”’ to the start address of the test program. 


On receiving an NMI, the program jumps to NEW 
TRAP which saves the current status of the registers and 
displays the current PC value on the top left of the screen. 
A variable delay occurs followed by the NMI reset. A test 
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SOFTSPOT 


is then made for a key press in the absence of which, a 
RETN is made to the test program. 

Control keys recognised are : 

H Halt. Program waits for next command which can be 
either : 

C Continue. Program returns to test program. 

D Display. Returns to monitor via breakpoint routines 
to display register contents. Note that scrolling | 
occurs thus affecting screen display. | 

F (Faster) or S (Slower), These keys shift a value held in | 
SPEED right or left as appropriate to control the delay | 


a em rt Sm ge amen 


period. 


Points To Note 
The Trace program saves the contents of the test program 
registers and returns them unchanged. Although the main 
stack is used, it is returned to the test program with the 
pointer at the original location. 
Since the program is intimately connected with the | 
monitor routines, care should be taken when modifying these | 
routines, There are also some peculiarities which are best | 
sorted out by trying the program. For instance, in some cir- 
cumstances, program instructions can be executed twice. 


ee ee be 


Operation 
Operation is simple. The Trace program is executed (from | 
FIRST IN) as normal and the starting address of the program 

to be tested is entered, followed by NEWLINE. The test | 
program will then run at a speed determined by keys F and | 
S, showing the PC value on the top left of the screen. When 

the point to be investigated is reached, key H is pressed, . 
halting execution. The run can then be continued (key C) | 
or registers can be displayed (key D). After display, the | 
normal monitor commands are available, including single | 
step, from the current PC. Continuing the run under Trace | 
after display is accomplished by executing from NEXT IN. 


Program Listing 


SS RL ly ae See 





: 
{ 
TRACE | 
Address Opcode Label Mnemonic Comment 
OFS0 CD DB OI FIRST IN CALL INLINE Enter start | 
3 11 4B 08 LD DE OB4B address of test 
6b GD 5A 02 CALL NEXNUM program, 
9 TE BT LO AfHL) CPA 00 
B 28 F3 WO ARG Jump if 0 FIRST IN | 
D 23 INC HL 
Eo 10 6 STORE ARG. LD BC ARG3 Store start 
41 TE 02 LD AIHL) LD [BE)A address 
3: 23 03 INC HL, BC 
5. FE 02 LD AMHL) LD (BC)A 
OF4A7T ES NEXT IN PLUSH HL Dummy Reserve return 
8 FS ES PUSH AF, HL Save re@istcrs 
A 9A 10 OC LO HL ARG 3 Push execute 
OD 33 33 39 33 3 3 INC SP x 6 address onto 
$3. §5 PUSH HL stack and 
+ 38 3B 38 38 DEC SP x 4 adjust SP 
8 Zt 65 Of LD HL NEW TRAP Relocate NMI 
B 277 48 OC E] LD [0C48) HL POP HL routine 
F 3E 08 D3 00 LD AOS OUTOA Ser NMI 
63 Fi ca POP-AF RET Jump to Prog 
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OF65 E3 22 38 OC NEWTRAP EX (SPIHL LD (OC3B)HL Save 
9 £3 EX (SP)HL registers 
A FS £5: ¢5 PUSH AF, HL, BC 
D ?1 CD OB LD HL OBCD Relocate cursor 
70 22 18 OC LD (OC18) HL location 
3 271-30 OC LD HL RPC +1 Display 
6 06 O02 LOB Q2 current 
& TE DISPLAY LD AHL) PC 
9 CD 44 CALL B2HEX 
C 2B DEC HL 
D 10 F9 DINZ DISPLAY 
F 21 Cf OF LO WL SPEED Delay 
RD 646 LD B {HL} 
3 CD 35 00 DELAY CALL KDEL 
& 10 FB DIN? DELAY 
& 03 O0 RESET NMI OUTOA Reset NMI 
OFSA CD 69 00 KEY PRESS? CALL KBD Test for key 
D 38 O09 jump if C HALT? pressed 
F Cl E1 NOKEY POP BC, HL 
91 3E O08 D3 00 SET NMI LO AQS OUTOA Set NMI and 
5 Fi ED 45 POP AF RETN return to Prog 
8 FE 48 HALT? cP A'H' 
A 20 TA lump pon O FASTER? 
Cc CD 3E 00 HALT CALL CHIN Halt 
F FE 43 cP A'C’ 
Al 28 EC jump ifONOKEY Continue 
3 FE 44 CP A‘D' 
5 20 FS Jump non G HALT 
7 2A 3B OC DISPLAY LD HL (RPC) Store current PC 
A 7? 10 OC REGS. LD (ARG 3) HL 
0 Cl El POP BC, HL 
F CD 40 02 CALL CRLF Reset cursor location 
B2 Fi POP AF 
3 C3 20 jump BREAKPOINT jump to Breakpoint 
OFBG FE 46 FASTER? CP A"F’ 
8 20 04 Jump non 0 SLOWER? 
“4 CB 3E SRL (HL) Decrease delay constant 
C 18 DI Jump NOKEY 
E FE 53 SLOWER? cP A'S’ 
co 20 Cs Jump non 0 KEY PRESS? 
2 37 CB 16 SET C RL (HL) Increase delay constant 
§ 18 €8 jump NOKEY 
OFC? SPEED FF 


The Nascom Trace Program. 


SKI RUN 


Christopher Hales. 
| ki run is an interactive graphics game for the UK101, 
S written in BASIC it should be easily adaptable to other 
FP machines. The VDU screen is dotted with numerous 
trees and the player moves a skier from the top left to the 
bottom right of the screen towards his ‘house’, The screen 
represents a snowy slope and so if the player does not press 
any buttons the skier will move downwards. The player has 
two keys, the ‘Q’ and ‘P’ keys, which will move the skier 
left or right — but whenever no key is pressed the skier will 
move down the screen. The player has to manoeuvre the 
/skier through the gaps in the trees to the character space 
occupied by his house in the lower right corner. If the skier 
hits a tree he has an accident of course, so you must start 
again. Before the run starts the player chooses the speed the 
| skier moves at — from 5 (very low) to 0 (very fast), with any 
value in between being available (i.e. not just integer values). 
If the skier goes off the bottom of the screen he reappears 
the same distance across at the top of the screen and then 
makes his second ‘run’. When the skier reaches the space 
occupied by the house a flag goes up on the house and the 
| number of runs and the speed is given. 





Game Implementation 
This version works for a portable TV screen which gave a 
width of 47 characters and a depth of 16 lines. The RAM 


values given with the POKE function refer to the following 
screen positions: 
(NB 54278 comes after the last line on the screen and 
is used to check if the skier goes off the bottom) 
The ASCII characters used are : 

4 anexplosion type character 


13 tree (but on my computer this was not accessible 
by the CHR$ function) 
15 house 
32 space 
143,151 a horizontal rectangle and vertical line to give a 
flag 
240 aman 


Here are some other notes on the UK 101 BASIC: 
POKE 530,1 and POKE 530,0 disable and enable the ‘control 
C’ key so that it will not intrude on a region, enabling con- 
trol of the keyboard to be obtained. 
POKE 57088,RA and IF PEEK (57088)=CA THEN .. . are 
used to alter key functions given the row address (RA) and 
column address of the keys involved. The polling routine 
will respond to only one key being down at any time, given 
the same row address. 
RND(X) for any argument always returns a random number 
between 0 and 1, spaces are not necessary. 

The best result yet seen is a success at level 0.15 in 
1 run (after hours of trying). This is a suggested classification 
of the levels : 

5 BAS 

4 QUITE EASY 

3 AVERAGE 

2 QUITE HARD 

1 HARD 

0 ALMOST IMPOSSIBLE 
But of course you can have any intermediate level. 

Possible modifications are : to have only 1 key, 
moving right; to alter the range of speeds; to allow only 1 
run. 


a ™ SKIER START 
$3390 


FLAG AT 5401 & sala 


* q 
HOUSE AT $4265 F 


Screen positions for graphics. You may adjust to suit your system 
map. 








Program Explanation 


LINES 
10 —40 INSTRUCTIONS AND SKIING SPEED INPUTS 
50 CLEARS SCREEN 
60 —90 PUTS TREE CHARACTERS ON 125 RANDOM 
SCREEN CHARACTER SLOTS 
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100 — 120 PUTS SKIER IN TOP LEFT CORNER AND 
CLEARS THE SPACE UNDER HIM, PUTS 
HOUSE IN LOWER RIGHT CORNER, 
INITIALISES RUNS VARIABLE TO 1 
130 SLIGHT DELAY BEFORE SKIER MOVES 
140 DISABLES ‘CONTROL C’ — 
DISABLING POLLED KEYBOARD 
150 — 190 STORES PREVIOUS SKIER POSITION : 
DISABLES NORMAL KEYBOARD POLLING 
ROUTINE AND TESTS FOR P OR Q KEYS 


BEING PRESSED. CHANGES SKIERS SCREEN 


REFERENCE 
200 — 210 GOES TO ROUTINES FOR IF SKIER HITSA 
TREE OR REACHES HOUSE 
220 MOVES SKIER 
230 GIVES THE DELAY WHICH ALTERS SPEED 
240 IF SKIER GOES OFF SCREEN AT BOTTOM, 
GOES TO ROUTINE TO PUT HIM BACK 
300 — 340 SKIER HITS TREE : PUTS UP A CRASH 
CHARACTER, GIVES RELEVANT 
COMMENTS 
400 — 460 SKIER REACHES HOME : PUTS A FLAG 
ABOVE HOUSE, GIVES RELEVANT 
COMMENTS 
470 — 480 ASKS FOR ANOTHER GAME 
490 ENABLES ‘CONTROL C’, END 
500 — 530 IF SKIER GOES OFF BOTTOM, RETURNS 
HIM DIRECTLY ABOVE ON TOP LINE OF 
SCREEN, REMOVING A TREE IF THIS PUTS 


HIM ON ONE 
600 — 750 INSTRUCTIONS 
760 ENDS 


Program Listing 


INPUT “DO YOU NEED INSTRUCTIONS” I$ 
* IF LEFTS(I$,1)="“Y” THEN 610 
30 INPUT “WHAT IS YOUR SKIING SPEED (0—S)’’;K 
40 IF K<OORK>5 THEN 30 
50 FOR LINE=1 TO 16:PRINT:NEXT 
60 FOR TREE=1 TO 125 
70 P=53324+INT(50*RND(1))+64*INT(17*RND(1)) 
80 POKE P,13 
90 NEXT 
100 R=53390:J=1 
110 POKER,240:POKER+64,32 
120 POKE 54265,15 
130 FOR T=1 TO 700:NEXT 
140 POKE 530,1 
150 PRE=R 
160 POKE 57088 ,253:M=PEEK(57088) 
170 IF M=127 THEN R=R—1:GOTO 200 
180 IF M=253 THEN R=R+1:GOTO 200 
190 R=R+64 
200 IF PEEK(R)=13 THEN 310 
210 IF PEEK(R)=15 THEN 410 
220 POKEPRE,32:POKER,240 
230 FOR Y=1 TO K*i00:NEXT 
240 IF R > 54278 THEN POKER,32:GOTO 510 
250 GOTO 150 
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NECESSARY FOR 


SOFTSPOT 


300 REM CRASH ROUTINE 

310 POKEPRE,32:POKER,4 

320 PRINT “YOU HAVE JUST HAD AN ACCIDENT. .” 

330 PRINT “WHEN YOU RECOVER WOULD YOU 
LIKE” 

340 GOTO 470 

400 REM WIN ROUTINE 

410 POKEPRE,32 

420 POKE 54201,143:POKE 54202,151 

430 PRINT “WELL DONE. ..YOU JUST MADE IT IN” 

440 PRINT “TIME FOR YOUR TEA!!” 

450 PRINT “IT TOOK YOU “J”? RUNS DOWN THE 


SLOPE: 
460 PRINT “AND YOUR SPEED LEVEL WAS"”K 
470 INPUT “ANOTHER GAME...... "A$ 


480 IF LEFT$(A$,1) <> ‘“N” THEN 30 

490 POKE 530,0:END 

500 REM NEW RUN 

510 R=R—960:J=]+1 

$20 IF PEEK(R)=13 THEN POKER,32 

530 GOTO 220 

600 REM INSTRUCTIONS 

610 PRINT “ ** SKI RUN **”:PRINT 

620 PRINT “YOU ARE AT THE TOP OF A SNOWY 
HILL” 

630 PRINT “WHICH IS DOTTED WITH TREES” 

640 PRINT “YOU START AT THE TOP LEFT CORNER 

OF” 

650 PRINT “THE SCREEN AND YOU'VE TO GET TO” 

660 PRINT “YOUR HOME AT THE BOTTOM RIGHT” 

670 PRINT 

680 PRINT “TO GO LEFT PRESS THE ‘Q’ KEY” 

690 PRINT “TO GO RIGHT PRESS THE ‘P’ KEY” 

700 PRINT 

710 PRINT “IF NO KEY IS PRESSED YOU WILL 
MOVE” 

720 PRINT “VERTICALLY DOWNWARDS.....” 

730 PRINT “PRESS ONLY 1 KEY AT ANY TIME” 

740 INPUT “PRESS ‘Y’ AND RETURN TO CONTINUE”; 
BS 

750 IF LEFT$(B$,1)="“Y" THEN 30 

760 GOTO 490 


Program listing for Ski Run in UK101 Basic. 


DECIMAL POINT 


Paul Evans 


numbers around a decimal point. This allows num- 
bers to be neatly aligned for tabular printing, even 
if the decimal point is not used. In general the following 
can be used :— 
PRINT TAB (D—INT(LOG(X)*0.4343+1)) ;X 
but on some machines you will need to use —1 instead of +1. 
D is the value of the decimal point position, even 
if no actual point is to be printed, X is the variable to be 
printed. 


H ere is a little one line idea that will print out decimal 
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Professional 
ASCIl Keyboards 


¥ J WV y 





VOU yy 


MODEL KB 756 


SFULLY ASSEMBLED & TESTED 
CASE AVAILABLE 


Accessories Available include: — 
Edge Connector KB15P 
Numeric Key Pad KB710 
Plastic Case (Black) KB701 £12.75* 
DC to DC Converter DC512 #£42£5.00* 
*U.K. Orders add 15% VAT on Order total. 


£1.95" 
£7.50* 





FULL DATA SHEET ON REQUEST 


Citadel Products Limited. 


Dept. CT. 50 High Street, Edgware, 
Middlesex HA8 7EP. Telephone 01-951 1848 


meee CARTES 
_ CULM KEK BOARDS 


FREE — ADVICE/DEMO/COFFEE 


PET NEW KEYBOARD from 
COMPUKIT UK101 KIT 


£550.00 
£228.85 
UK101 BUILT £286.35 
SUPERBOARD II £172.45 
£33.80 
£409.40 
£287.50 
H 14 LINE PRINTER KIT £410.00 
BUILT £586.50 
£339.25 
£420.00 

£860.00 
RENUMBER PROGRAM 101 £4.00 

COMPUTER BOOKS — SOFTWARE 

“se 


SAE Enquiries 


fF 


STYLISH CASE —UK101/S. BOARD 
TRS 80 16K LEVEL II 
ALL OUR 
PRICES INC..- 
NASCOM 2 KIT 
BUILT 
61 Broad Lane, Eondon: N154DJ 


5, DISC DRIVE for TRS80 
EXIDY SORCERER 16/32/48K from 
Day 01-808 0377 Ev. 01-889 9736 





ASC11 CODED KEYBOARD 


Type KBO 60. 60 keys with auto repeat and two-key 
rollover functions. Brand new. S.a.e. for details. 
£47.15 inc P&P and VAT. 


THE ZX80 MAGIC BOOK 


Incantations to make the ZX80 do your bidding. Mysteries 
explained. Programs to run. 
£4.75 inc P&P (no VAT) 


TIMEDATA Ltd. 


57 Swallowdale, Basildon, Essex. 






















Self 
Instruction 
Courses 


a 


LEARNING 
ENTERPRISES 


Microcomputers are coming - 
wave! Learn to program. 


Millions of jobs are threatened but 
millions will be created. Learn 
BASIC - the language of the smal! com- 
puter and the most easy-to-learn com- 
puter language in widespread use. Teach 
yourself with a course which takes you 
from complete ignorance step-by-step to 
real proficiency, with a unique style of 
graded hints. In 60. straightforward 
lessons you will learn the five essentials of 
programming: problem definition, 
flowcharting, coding the program, 


debugging, and clear documentation 

BOOK 1 Computers and what they do well; READ, DATA. PRINT. powers, brackets 
variable names; LET; errors; coding simple programs. BOOK 2 High and low level languages; 
flowcharting; functions; REM and documentation; INPUT, IF THEN, GO TO: limitations of 
computers, problem definition. BOOK 3 Compilers and interpreters’ ‘oops, FOR....NEXT, 
RESTORE: debugging: arrays: bubble sorting: TAB BOOK 4 Advanced BASIC: subroutines: 
strings; files; complex programming; examples; glossary 


Also THE BASIC HANDBOOK (BHB) £11.50 An encyclopaedic 
guide to the major BASIC dialects. A must if you use other peoples’ 
programs 


and: ALGORITHM WRITER'S GUIDE (AWG) £4.00 Communicate 
by flow chart! Learn to use Yes/No questions for: procedures, system 
design, safety, legislation etc. 


Understand Digital 
Electronics 


Written for the student or enthusiast, this i 
course ts packed with 
diagrams, and questions designed to lead 
step-by-step through number 
systems and Boolean algebra to 
memories, counters, and simple 
arithmetic circuits; and finally to an 
understanding of the design and opera- 


tion of calculators and computers 
BOOK 1 Decimal Octal, hexadecimal, and binary number systems and conversion between 
number systems; negative numbers; complementary systems BOOK 2 OR and AND func 
tions; multiple-input gates; truth tables; De Morgar’s Laws <2concal forms; logic conven 
tions; Karnaugh mapping; three-state and wirec BOOK 3 +a/f, full, serial, and parallel 
adders; subtraction’ processors and ALU's > "orm anc awison. BOOK 4 fiip flops, 
shift registers; asynchronous, synchronous. rec mNSoN 
counters; ROMS and RAMS. BOOK § Sr 

decoding display-data; register systems nite "* PROM) address de-coding. BOOK 6 
CPU; memory organisation E 3°a™ storage; address modes; in 
put/ output systems: program interruo’ rere tprentes programming, assemblers; com: 
puters; executive programs; operatinc 


DIGITAL COMPUTER LOGIC & ELECTRONICS. 
A course covering the materis 
(4 vols) 

GUARANTEE — Norss* Ou , are not completely satisfied your money 
will be refunded without aueston. on return of the books in good condition. 
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| / 
Compute 
Programming 

. in Basic (CPB) 


£9.00 























information, i 


you 















(ODS) £12.50 






and exclusive-OR feedback 
sulators; keyboard encoding: 


“haracte “2 ee ames . 





























(DCL) £7.00 
" talics above, but at a slower pace. 





PLEASE SEND ME Quantity 

CPB (£9.00) 

BHB (£11.50) 

AWG (£4.00) 

DDS (£12.50) 

DCL (£7.00) 

FOUR WAYS TO PAY 

TA U.K. cheque ora JK. postal order (Not Eire or overseas) 


c) A Dank cratt 1” stering on a London bank (available at any major bank) 
ny Access‘/M.Ch([] Barclay/TrustC/Vise LJ Am, Exp.0 DinersL] 


these credit card details - 0480 67446 |ansaphone) 24 hour service 


Cara Nc Signed oy vi 
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE. AIRMAIL: 
Eur. N.Af. Mid.E—. add % to price of books: Jpn, Aus, N.Z. Pcfc add %: elsewhere 
add 


Name 


Ps ane wa 





Cambridge Learning Enterprises, Unit 52 Rivermill Site, FREEPOST, St. Ives, Huntingdon 
Cambs PE17 4BR England 
Proprietors: Drayridge Ltd , address as above, Reg. in Eng. No. 1328762 
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R. Adams 


As a companion to the 
popular modem project we 
present a simple UART 
interface. 


Ig) A 
— & 
e 


UART PROJECT 








‘80), which, incidently, a number of people have 
said makes a good cassette tape interface, | wanted 
to return my borrowed ASR33 TTY machine and use a 
quiet printer and home-made keyboard. 
My printer and keyboard both speak in 8-bit, 5 V 
logic words so this board was produced to provide a 
serial 1/O channel. The block diagram, Fig.1, shows that 
a single UART chip performs the required Parallel to 
Serial and Serial to Parallel conversions, with serial 
data swings of 5 V/O V or +12/—12. 


| oe on from the Modem Project (CT Mar. 


UART 






PARALLEL 
DATAIN 8 2___| 


LEVEL 
CONVERTORS 


<5 
7O' our 
afr? ‘GND SERIAL I/O 


f. IN 


CLOCK 


Fig 1. Block diagram showing the necessary elements for the UART 
interface unit. 
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Clocking It 

Another IC is used to clock the UART and thus deter- 
mine the Baud rate of the serial signals. Component 
values are given for the common 110, 300 and 600 rates 
only (although the UART will work up to about 30 
KBd.). This restriction was purely to match the 600 max- 
imum of my Modem and printer. If you can get hold of 
a CMOS 555 for IC3 then do so as they are more stable 
than the bipolar version. 

The circuit is shown in Fig.2 and requires little ex- 
planation. If you are only interested in 5 volt levels 
then omit Q1 and 1C2, conversely, for an RS232 type 
output, + and —12volt supplies are necessary. 

To keep things simple, the UART control pins are 
permanently wired for a serial format of; 1 start bit, 8 
data bits, 2 stop bits. For variations on this please refer 
to the 1015 data sheet, (usually available on request 
with the IC), and choose links LK1-LK5 as required. 

Component values in the table for the clock are 
for 110 Baud. For 300 or 600 use the bracketed values 
of RO and R10. i.e. 110(300)600). 

Setting up requires that the clock be adjusted to 
a frequency of 1760 Hz (or 4800/9600). This should be 
done with the aid of a counter but a fairly accurate 
result can be achieved by using an oscilloscope. 


67 





UART PROJECT 


PARALLEL I/O 





80 B87 fl 80 B7 LS 


O +5V 
-_ 
O INV LOGIC | 


SV LOGIC 


SERIAL 

| e 
SERIAL | 
In | 

O -12N 

RY 

LV oO 

GND © 





NOTES 
1C2 PIN 7 TO +12V 
+ 1C2 PIN TO ~12V 


Fig 2. Above: the circuit diagram, see text for component changes 
where marked *. 


Fig 3. Right: the foil pattern for the board, links 1-5 may be 
altered to suit your needs. 


Fig 4. Below: the overlay for the UART board showing interconn- 
ections. 


5V OV 





PARTS LIST 


OUTPUT RESISTORS all “UW, 5% 


PARALLEL PARALLEL 
INPUT 


R1,3. 10k 

R2 1k0 
INPUT OUTPUT R45 1k8 
STROBE STROBE R67 100k 

R8 4k7 


RI 3k9 (2k2\(1k0) 

R10 47k (12k\(6k8) 

R11 10k 10 turn horiz preset 
CAPACITORS 

BS 22u 16V electrolytic 

C2 10u 63V electrolytic 
C3,4 10n ceramic 
SEMICONDUCTORS 

IC1  =AY-3-1015 

IC2 741 

IC3 555 (preferably CMOS type) 
Q1,2 BC184 or similar NPN 


+12V 
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SEIKO ALARM CHRONOGAAPH 
Seo Mo Tu Wwe TH Fe Sa 


AL A BA 


i 





| mms 


Two Super Seikos — offered for 
} the first time in living memory 
| a for under £50. How do we do it? 
| You can say that again. How do A ¥ 
ALL INC wa do it? LL INC 


Let’s look at the simple Seiko first — a dependable chronograph with no nonsense operation. At the touch of a 
button you can select either the things that normal watches do |.e. telling the time or a stopwatch display with 
the usual split/lap time facility. 

The next Seiko is a bit clever. It’s an alarm chronograph with a locking facility. What does that mean, | hear you say. 
Buttons are prone to being pushed, especially buttons that reset the watch time. However, with this remarkable wrist 
piece you can just press the LOCK button and pushing all the other controls suddenly has no effect. Full 
chronograph and alarm facilities we also featured. 





| 
| | 
| | 
| iar: Gece Sete es EO Ree Be Bl elle ee ee See ice | 
| Adds . oo ced Se EE SON RA OR FNS Se ee ew | 
| enclose a cheque/PO made payable 

| Re ee ee ei Se SS ee ae ee ave ye Re Sere Rte to Modmags Ltd forf...........66. | 
| | 
| Modmags Ltd., ) 

: Sales Office (Ref. Seiko Offer), 

: Please send me... .. 1.220005: Seiko Chronograph(s) at £39.95 each. 145, Charing Cross Road, | 
as sien ca ce Seiko Alarm Chronograph(s) at £49.95 each London WC2H OEE. | 
pie es eee ee i ee ee ee er | 
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T. Lusty 


In this month's offering we 
present iteration, quite a 
repetetive process at the best 
of times! 


onsider the game of golf. You have an aim; ie. to 
set the ball into the hole. You have a process; Ie. 
you hit the ball with the club. You repeat the 
process of hitting the ball with the club, until you set 
the ball into the hole, or you lose it. Golf is therefore an 
iterative process, your first attempt is unlikely to be 


| right, (there are few holes in one!) but your second shot 


should be nearer the hole than your first. Your third 
should be closer still, and so you progress towards your 


| goal. 


Iterative Techniques 
To the mathematician an iterative technique is the pro- 
cess of repeatedly using a mathematical formula to im- 


| prove an approximate solution to a mathematical pro- 


blem. The steps are as follows: - 


1) Make a guess at the possible answer. 

2) Find some method which you hope will im- 
prove your answer. 

3) Make the answer from step 2 your next guess 
and use the process again to improve these 
results. 

4) Continue steps 2 and 3 until your answer can- 
not be improved further. 

5) Check whether or not the answér you have 
found is reasonable. 


Find The Numbers 
Now for our problem. We can write down six simple 
equations: - 


mPORn<x 


ee | 


See eS 
SmMOOD> 
ae epee teh 
ON my Og 
oOocoooco 


where for our problem X = 18, Y = -8 and Z = 14. 


This et of simultaneous equations may be solved by a 
number of methods, and these can be found in any 
good book on Numerical Analysis. We shall try to work 
out a simple iterative trial and error method. 

Let’s start by guessing that all the values A to F are 


| zero, which gives the starting position shown in figure 1. 


Now our first equation is clearly not correct, A + 


| B-X = -18 and not zero as required. However, we can 


try to set nearer to the real values by distributing this 
error to A and B. We let A = 9 and B = 9, and equation 
1 is now correct. 

We now move to equation 2, remembering that B 
is 9 and not zero. B + C — Y = 17 and not zero so 8.5 is 


| subtracted from B and C. We now move on to the other 


equations: - 
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A B € D E F Equation 
9 5 -8.5 0 0 0 D+ Z-C=22.5 
9 5 28 -11.3 0 0 D+E-B=-11.75 

9 S464 2B 35> 29 0 E+ 7-A=89 
13.5 34 2.8 £-7.3 -5 0 A+C-F=16.3 
8.1 eq sf SS -5 5.4 


This means that after one pass through our iterative 
procedure the problem and guesses are as shown in 
figure 2. Note that this is not best iterative procedure, 





Fig 2. After one iteration 


Fig 1. The first guess. 





but | have tried to be consistent so that the method is 
easy to understand, The discrepancy is shared equally 
between all the variables in the given equation, which 
means that it is divided by three for equations 4 and 6, 
and by two for the remainder. 


The Program © 
The program for the above method is given in figure 3. 


1200 READ X,Y,Z 

1200 DATA 18,-8,14 

1220 REM ***MAKE INITIAL GUESS * ** 
1240 LET A=0:B=0:C=0:D=0:E=0:S=0 
1260 PRINT ” -A- -B- -C- -D- -E- -F-" 
1280 PRINT 

1300 REM ** *EQUATION ONE*** 
1320 LET P=(A+B-X)/2 

1340 LET A=A-P 

1360 LET B=B-P 

1380 REM ***EQUATION TWO*** 
1400 LET P=(B+C-Y)/2 

1420 LET B+B-P 

1440 LET C=C-P 

1460 REM ***EQUATION THREE* ** 
1480 LET P=(D+2Z-C)/2 

1500 LET D=D-P 

1520 LET C=C+P 

1540 REM ** *EQUATION FOUR*** 
1560 LET P=(D+E-B)/3 

1580 LET D=D-P 

1600 LET E=E-P 

1620 LET B=B+P 

1640 REM ***EQUATION FIVE*** 
1660 LET P=(E+2Z-A)/2 

1680 LET E=E-P 

1700 LET A=A+P 

1720 REM ***EQUATION SIX*** 
1740 LET P=(A+C-F)/3 
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PROBLEM PAGE 


1760 LET A=A-P A final point is that not all iterative procedures 
1780 LET C=C-P converge, in the same way that you can lose the ball 
1800 LET F=F+P when playing golf you can find your answers moving 


1820 GOSUB 1920 away from rather than towards the solution. This 
1840 REM ***HAVE WE FINISHED * * * phenomenon is known as divergence and is the reason 


1860 IF ABS(F-S) (.0001 THEN END for step 5 of the algorithm above. Just like the little girl, 
1880 LET S=F when they are good they are very very good, but when 


| 
1900 GOTO 1320 they are bad they are awful! 


1920 REM ***ROUNDING AND PRINTING* * * First Home 
1940 LET A1=INT(1000*A+.5)/1000 This month’s problem is a little different. Figure 5 
1960 LET B1=INT(1000*B+.5)/1000 shows the run of a game called ‘First Home’. The pro- 
1980 LET C1 =INT(1000*C+.5)/1000 blem comes in three parts: - 
2000 LET D1=INT(1000*D+.5)/1000 ee 
2020 LET E1 =INT(1000*E+.5)/1000 1) Find a winning strategy for the game. 
2040 LET F1 =INT(1000*F+.5)/1000 2) How can you best disguise your strategy so 
2060 PRINT A1:B1:C1:D1:E1:F1 that it 'is not immediately obvious to someone 
2080 RETURN i til alae gale listing your program? 

3) Write a program to play the game. 
Fig 3. The ‘Find The Number’ Program, in PET BASIC. 





THIS IS THE GAME OF ‘FIRST HOME’ 
DO YOU WANT INSTRUCTIONS? YES 


ola be -E- -C- -[- -E- -F= THIS IS A GAME BASED ON A 10 BY 10 BOARD 
NUMBERED IN THE FOLLOWING WAY: - 
+ 3,056 - 3.417 = 2.633 - 7.333 - S42 + 5.433 a ee ae ee a a a, he 
+12. 764 - 5.536 - 3.753 - 3,597 + 2.372 + 3,018 Me ua He Me i. a a 4 
+15. 874 - 5,582 - 3.778 “11.323 + 4,359 +12,.896 30 31 32 33 34 35 36 37 #38 39 
418.123 - 5.386 - 3.601 -12.761 + 6.550 +14,.523 pa nf “*: . of ze ss a a 
+13.747 - §.339 - 3.468 -13.776 + 7,564 416.333 60 61 62 63 64 65 66 67 68 69 
Af anc ~. = - 2.206 so 45 oS Sco 7.70 70: 71. 72: 73 74 -76 76: 7? 78 79 
421.736 - 5.565 - 3.865 -14, 504 + 8.766 +18.731 90 91 92 393 94 95 96 97 98 939 
I> 33S, = : = 9.993 -15,22 q ? 51% 
tee. SS 32648 ec. Ges is.cet + B.A TY tlo.ols THE FIRST PLAYER BEGINS BY PLACING A PEG IN 
+22.771 - 5.766 - 2.664 ~15.447 + 3,364 +26. 106 ANY SQUARE ON THE BOTTOM ROW. AND THE 
ae, pe Se pedi Ee 4 T OF THE GAME IST IT "HOME' T 
423.088 - 5.763 - 2.531 -19.604 + 9.599 +20.557 AG oR cee a 
423,322 - 5.811 - 2.421 -15.714 + 3,664 +25, 208 
pos ess Pee ae ee aa ops f "i WE TAKE TURNS AT MOVING THE PEG, AND THE 
423.493 - 5.851 - 2.332 “13.793 + 3.734 +tel.lel WINNER IS THE PLAYER WHO MAKES THE FINAL 
422.6271 - 5, 882 —- 2.260 -15.845 + 3,515 +24. 360 JUMP. YOU MAY MOVE THE PEG HORIZONTALLY, 
Sas aS ASS paps Bee ee VERTICALLY OR DIAGONALLY BY AS MANY 
423.715 - S&S, Se - 2.e03 -13.8s%9 + 93,.96/ 421,812 SQUARES AS YOU WISH. BUT ONLY MOVES 
423,785 - §,328 - 7.156 -15.313 + 3,98] 421.627 TOWARDS ZERO ARE PERMITTED. 
+23.833 - 5, 344 - 2.123 -15.348 + 3,926 421.715 YOU MAY CONCEDE THE GAME AT ANY POINT 
423.907 - 5.966 - 2.074 -15.967 + 9.959 421.934 
+23.930 - 5.974 - 2.057 -15.975 + 3.963 +21.873 Ree a eee ae 
423,347 - 5.238 - 2,844 -15. 381 + 3,377 +21, 3203 OK — YOU START — WHERE DO YOU WISH TO 
423,960 - 5.985 - 2.034 -15.986 + 9.982 +21.926 PLACE THE PEG? 97 
$272,969 - 5,496 - 2.626 -15. 3929 + 9,387 $21. 4g2 | SHALL MOVE THE PEG TO SQUARE 47 
+23, 952 - 5.3933 - 2.815 -15, 934 + 9, 952 +21, 357 10. 11 12 13 14 15 16 17 
EOE se) eee Sete Sa igi ae 26° 21 +22 23 24 ‘26: 26: 27 
+25, Sot - 5,235 - ¢.Wl2 -15.335 + 3, S34 +271.3V9 29: 31 32 933 34 36 36. 37 
423,999 - §.996 - 2.009 -15.997 + 9.996 421.931 40 41 42 43 44 45 46 47 
+23, 392 - 5,337 - 2,687 -15. 937 + 3,997 +271, 385 TO WHICH SQUARE DO YOU WISH TO MOVE? 27 
> GS - § 435 - 2,065 -15.3935 9.397 eile Sos 
tees dete sures ieee 6 (t OaSe hae I'M SORRY — YOU CAN'T MOVE THERE | HOPE 
423, S25 - 5,295 - 2.664 -15.5935 + 3,538 +21,.331 YOU'RE NOT TRYING TO CHEAT!!! 
423,35 - 5,999 - 2.883 -1{5.99% + 9,959 421.993 ey ts + a Se eS 
423,937 - 5,939 - 2,882 -15.399 + 3,999 421.995 10. 11 32 139 194 518 46: 17 
es et ne PUA SS re AGP Se ses eee 20 21 22 23 24 25 26 27 
FL3e Ve = Deora - ¢.bbe “13.3993 + SB 9o9 te1, 396 30 31 32 33 34 35 36 37 
23.993 - 5.999 - 2.081 -15.999 + 9,999 +21.937 Se: 1 fe 3S Oe SE: OO: 
23.2933 - ©£.066 - 2.081 ~ie. 668 +<9...999 421.3999 TO WHICH SQUARE DO YOU WISH TO MOVE? 27 
+23, 393 - 6,886 - 2.061 “16. aq +16. aoa 421, 3% 
ee Ree i ani | SHALL MOVE THE PEG TO SQUARE 27 
423,999 - ©, HH - 2,8) -16, 866 +16, Bo8 +21.999 
+23, 3295 - =, fete - 2,866 -—16, 66 +14, fee 421,393 A ‘ 
+24, G80 - ©, gb - 2.886 -ite. 460 +14, 606 421.399 20 21 
+24, 068 - 6,586 - 2.806 -16. ohh +16, oe 421.939 TO WHICH SQUARE DO YOU WISH TO MOVE? -7 
+24, 085 - 6,400 - 2.086 —16, 000 +10, 0808 +22, 000 
+24,.080 - 6,000 - 2.600 -16.000 +19,000 422,006 Se SOU WANT puoTHEn Sane NO akc 
+24, 000 - 6,606 -~ 2,068 -15, Heo +16, Bee +27, BEE 


THANKS FOR THE GAME — BYE BYE FOR NOW 
Fig 4. The chart produced by the program in Fig 3, the last line is the 
solution. Fig 5. A sample run of the ‘First Home’ game. 
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MIT RAD __ (MIDLAND TRADING COMPANY) 
THREE OF THE FINEST SELLING WATCHES ON THE BRITISH MARKET 


GENTS MEMORY CALENDAR ALARM GENTS DIGITAL ANALOGUE 
CHRONO CHRONOGRAPH 


Just look at this outstanding watch 

1) 6 functions (hours, mins, secs. month date, week- 
day); 11) chronograph resolution: 11) automatic 4-year 
guarantee; iv) five buttons contro! all functions: v) 
back-light available. 


ONLY £29.95 + P/P 
































A really successful watch incor- 
porating all the latest techno- 
logy. 

Hours, mins, secs, weekday 
and snooze alarm indication on 
constant display. 

A further two optional dis- 
play modes are available, one 
being the calendar and month, 
which can be increased or de- 
creased to give the appropriate 
month of the year. 

A 1/106th second chrono- 
graph with split and lap mode 
facilities are built into the watch 
with a 12-hour capacity. 

A 21-hour alarm with a 10- 
minute snooze function is also 
standard to this watch. A 
further feature is the backlight 
and fully adjustable stainless 
steel bracelet. | cut == aap giemtnagter 























* 
STAR VALUE 
£19.95 




























The above watch is a new style digital analogue 
featuring complete up-to-date modern technology. The 
watch basically constitutes a traditional hand watch 
plus a modern digital watch, both battery powered. 

Hours, mins and seconds are on constant display 
and with the press of a button, month. date and 
weekday is displayed. 

This unique timepiece also has a chronograph built 
in which runs to a 1/100th sec. and has a 12-hour 
Capacity. Features include: i) the chronograph can be 
frozen: ti) two people can be timed simultaneously, and 
ii) split and lap mode facilities are available 

The watch is finished off with an elegant infinite 
adjustable stainless steel strap 


ORDER NOW TO AVOID 
DISAPPOINTMENT!!! 








A truly superb timepiece with ex- 
treme accuracy A choice of two ! 
colours on this outstanding watch 
are available. blue ur white 

The calendar in the watch can 
be set to give a readout in either 
French or English with date indica- 
tion being automatic 

An infinitely adjustable stainless 
steel strap is built in as part of the 
watch 

The watch ts fitted with a long- 
life battery and comes with 
lumMInNOoUS Markings to aid night- 
time vision 

































YES ONLY £19.95 












! MITRAD ! 





We are able yet again to offer you the above watches plus a 
complete quartz watch range All at unrivalled prices Just look 
at the following points 











Phone or write for free full comprehensive catalogue on the 
























(1) 48-hour despatch guaranteed on both retail and trade complete range of watches we offer Large discounts available 
orders for bulk buyers Trade lists on application Agents wanted 
(11) Full instructions and 12 month manufacturers quaran- everywhere P P per item 85p which includes insurance 
lee a Cheques or PO s made payable to MITRAD and sent to (Dept. 
it) Our own free back-up service CT), 58 Windmill Ave, Kettering, Northants NN16 8PA. 
(iv) 10-day full money refund if not completely satisfied (0536) 522024. 


Free felt presentation case with each watch 
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Semi-Display:— 


12 insertions — £4.50 per s.c.c. 
Classified: — 


Box number £1.00 extra 


‘Computing Today’ 


ROAD, LONDON WC2H OEE. 


SCOTT SYSTEMS 
APPLE high speed serial interface 0 to 
30000 baud. Kit £25. 5” soft sector | 
normal density disks 2 for £4.60. Box 
of ten £22. Z780-£8.50. 8080A-£5.70. 
6800-£6.50. 2708-£7.00. 2102-70p. 
21L02-4-85p. PCB DIL SKTS, 8 pin-9p, 
16-11p, 18-15p, 20-16p, 22-18p, 24- 
20p, 28-26p, 40-35p. Add 25p P&P to 

orders less than £15. | 


Po Box 149 Crown Street, Aberdeen | 
AB1 2HQ. Aberdeen (0224) 22172 


TRITON assembled and working. L7.2 
monitor. 8K extended BASIC. Full main 
board RAM. Complete with manuals and 
programmes. Offers please. (Cheaper 
than kit). Phone Tina 011-222-3065 (office 
hours). 


EDUKIT EXPANSION. Full address decoa- 
ing, CUTS, memory-mapped keyboard, 
display, etc. Simple connection. Circuits, 
notes, programs (22pp) £5. Mail order: 
A.R. Butcher, 28 The Crescent, Heath End, 
Farnham, Surrey. 











INTENSIVE COURSES IN 





AND 
PASCAL 
Including hands on mini-computer 

operation. 

| These intensive courses are intended | 
to instruct from minimal knowledge to 
| an operational capability of computer | 
| programming. Advanced courses also 
available. Courses are fully residential 
allowing maximum instruction and 
programming time for the respective 

periods. | 
BASIC — Weekend from Friday even- 
| ing to Sunday afternoon. 
PASCAL — Full week Monday morning 

to Friday Afternoon. 

For further details, dates available and | 
fees, etc. Phone (0401) 43139 or write: 
| Dept CT2, Cleveland Business Ser- 
1 vices, Cleveland House, Routh, Bever- 
ley, North Humberside. 
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CLASSIFIED INFORMATION 


1- 3 insertions — £5.50 per single column centimetre 
4-11 insertions — £5.00 per s.c.c. 


21 pence per word (minimum 25 words) 


ALL ADVERTISEMENTS IN THIS SECTION MUST BE PRE-PAID 

Closing date: — 2nd Friday in month preceding publication 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request) 

Cheques and postal orders should be crossed and made payable to 


CLASSIFIED ADS, COMPUTING TODAY, 145 CHARING CROSS 

























Tel. 01-437.1002) 






COLOUR MODULATOR 


Kit £9.95 FOR ALL TV GRAPHICS! | 
plus VAT Red, Green, Blue inputs (can be 
Ready built mixed). Available now. Nascom 
£14.95 plus VAT Colour Kit, £45.00 plus VAT plus 
i Graphics Software. 


inc. WHF 
MODULATOR 
WILLLAM STUART SYSTEMS 
Dower House, Billericay Road, Herongate, Brent- 
wood, Essex. CM13 3SD. Tel: (0277) 810244 
: ard Access welcome _ 





UK101 4K RAM, fully built and opera- 
tional in portable case. Extended monitor 
and other programs included, £230. 
Phone Liverpool 051 638 2446 (evenings). 


OSI SUPERBOARD Il, 8k RAM, with case, 
U.H.F. modulator, software, and P.S.U., 
offers around £230 or P/X Casio 502P, 
phone 01 290 0201 daytime, ask for Kim. 


NASCOM l, 8K memory board complete 
with buffer board and mother board, 
assembled and working, £60. Basic on 
four 2708 Eproms, floating point, plugs 
into memory board with manual and 
Seren program, £25. Phone Coventry 






















uHEX EPROM. 
PROGRAMMERS 


426 2508/2708/2758/2516/2716 
| Dual and Single supply Eproms, £95 


416 2704/2708/2716 Dual only, £65 


480 2704/2708 Kit £35. Built £40 


All programmers require only stan- | 
dard power supplies. 
The. 426 and 416 are cased and have | 
push-button selection. 

Program any length block into the 
} Eprom. | 
| Software included. Range covers 280, 

} 8080, 6800 and.6500. State machine. | 
} PIO, PIA INTERFACE MODULES 
Available for Z80/8080 and 


6800/6500. 
| Prices include carriage. Please add 
}VAT. SAE for’ further product 
‘information. . 


MICROHEX COMPUTERS 
Union St, Trowbridge, Wilts. 


DKL AGENCY 
A limited number of permanament/con- 
| tract, high paying/career optimizing assign- 
ments. 
U.K. or U.S. 


Send C.V. urgently to: 
DK LTD (CT) 26 Queen Victoria Street, 
Reading, Berks 





NASCOM Il with 16K board, graphics, 
built and fully tested by a professional, 
£420 ono. Tel. Ipswich 41493 after 6 pm. 


POWERTRAN Comp 80 (Wireless World), 
complete with graphics Eprom and ex- 
pansion plug, well built and fully opera- 
tional, £190 ono. R. Rolley, 8 Howard 
Grove, Grimsby, South Humberside. 
(0472-699967). 


HEATHKIT ET-3400 Microcomputer 
Learning System plus Learning Program 
course, £150 or exchange for used IBM 
Selectric typewriter. Tel. Idmiston (0980) 
610559 evenings. 
















“J. MORRISON (MICROS) 


@4K BASIC for 6800 systems, powerful arithmetic 


9 digit exp. x | 
Data/Listing £9.00 


Eprom . £40.00 | 
® STANDARD ASSEMBLER approx 2)K SUPPORTS 
FCB, FCC, ORG, EQU, RMB. All motorola 
mnemonics. Data/Listing £7.50 
@6800 TRACER displays CC, AB, INDX, SP, 
Address, Data. Data/1K Listing £3.50 | 

Data/Listing £3.50 
Other games from £1.00 §.A.E. Lists. 
All prices inclusive. 

17 Summersell, Bentons Rise, London §.E.27. 
Tel. 01 761 1186. 





2X80 PROGRAMS. Wide selection of low- 
cost games programs for your 2X80 now 
available. S.A.E. for details to: Tim 
Pi aa 93 Coningham Road, London, 


COMPUTER. Sharp MZ 80K. Ideal for 
home or business. Only 3 months old. 
Domestic use only. 32K Memory. £600. 
Telephone Nottingham 0602 217976. 
















A SUPERCASE FOR 
YOUR SUPERBOARD! 


Precision formed in super quality 
ABS — supports a TV 


Complete with all screws and 
holes for instant fitting 


Exciting Flame Red (black base) or 
lvory (brown base) 


COMPUKIT model too! 


Instant refund guarantee — or 
send for leaflet and Superboard 
software list 


MICROCASE 


15 HAVELOCK ROAD, 
BRIGHTON, SUSSEX 


£26 plus VAT post free 
“TURNS A BOARD INTO A 
REAL COMPUTER” 


is 


PET OWNERS!! Fantastic software 
savings! Cassette of 4 super animated 
games programs ... £3.69! Sacrifice! 8 
games... £5.99!! Cheques to “Software” 
36 Curzon Park North, Chester. 


MK 14 RAM, I/O plus extra RAM. Good 
quality modified key board. P.S.U. com- 
plete, all peels | £50 ono. 2102's at £1 
each. 6810’s at £2 each. Complete 6800 
chip form micro, £15. 2, 6800 micro 
processor units. Printer micro’s — offers. 
Ferguson — 01-845-6419 after 6 pm. 


VIDEO MONITORS 


ex Equipment 
working perfectly 


£25 each 


Some not working, for spares from £5 each. 79 key 
keyboards £10 each. Carriage at cost or collect. 


P & V ELECTRICS 
Slough (0753) 32331 


12” Diagonal 
no case 





UK 101 SOFTWARE ON TAPE. 4k: Snakes and ladders — 
the board game with a difference. 4k: Alien Attack — our 
version of the cult pub game. 4k: The My-mY Game—an 
intriguing game against the computer. 4k: Fruit Machine 
— make money from your friends. 4k: Drawing Machine- 
with cassette picture storage. 8k: Home Finance — can 
you afford to be without it? £3.00 each or £5.00 for any 
two including P&P. New software always under 
development — S.A.E. for details. Cheque or P.O. to 
Marick, 1, Branksome Close, Paignton, Devon. TQ3 1EA. 


NASCOM 1 SPACE INVADERS with sound 
in 900 bytes, works with or without sound 
kit, Fully commented listing £4-50 alone, 
or with sound buffer kit £7-00. Neither 
suitable for NAS-SYS. VAT and PP 
included. Ramon Electronics, 94 Linden 
Crescent, Folkestone, Kent. 


CAN YOU BEAT NASCOM AT MAN- 
GALA? Tabulated listing with instruc- 
tions, T4 only — no expansion required. 
£2. G. Rowland, 24 Parsloes Avenue, 
Dagenham, RM9 5NX. 


POWERTRAN, PS! Comp 80 (Wireless 
World), scientific computer. Fully built 
and working. Includes manual, T.V. 
modulator, extra 2K Byte, RAM, Graphics, 
latest software. Cost over £320, sell £250. 
Tel. Pangbourne 3608. 


SUPERBLACK — BOX program for unmod- 
ified minimum Nascom — 1. Attempt to 
locate hidden atoms within a grid map by 
projecting computer beams at strategic 
points. Play the computer or challenge 
friends with this fully graphic game. Send 
£3.50 for programmed cassette and full 
instructions to: Combric Floors Ltd., 40, 
Blackbushe Park, Dungellis Lane, Yateley, 
Camberley, Surrey. GU17 7EX. 


ZERO-ONE ELECTRONICS 
Z-800 PRINTER 


80 Columns Plain Paper 

4 Interfaces RS-232, 20mA, Centronics, IEEE. 
Tractor and Pressure feed. 

Fast Paper Feed. 2K Buffer. 

96 ASCII and Graphics Sets. 

User Character Set. 

THIS IS THE MST OPTION 

OUR PRICE £385 + VAT + Carriage. 


Software for most micros. 

Coding sheets 50 for £1 post 15p 
Flowchart Templates 70p nag 15p 
2708 EPROM £5.40 post 30p 

2715 EPROM £21.60 post 30p 

Data Cassettes C12 1-9 53p, 10-24 47p 
25 + 45p 35p + 6p per cass. 
Large SAE for lists. 


36, Oaklands Avenue, Thornton Heath, . 
Surrey CR4 7PH. i 





UK101 SOFTWARE ON TAPE 
4k: Snakes and ladders — the board game with a 
difference. 
4k: Alien Attack — our version of the cult pub game. 
4k: The My-mY Game — an intriguing game 
| ga the computer. 


Fruit Machine — make money from your 
friends. 
4k: Drawing Machine — with cassette picture 
storage. 
<9 Home Finance — can you afford to be without 
it 


£3.00 each or £5.00 for any two including P & P 
New software always under development — S.A.E. 
for details. 

Cheque or P.O. to: MaricK, 1, Branksome Close, 
Paignton, Devon. TQ3 1EA. 





ASR33 TELETYPE RS232, stand, paper, 
good condition, £220, TTY35 printer 
mechanism 20mA, £28, Cossor VDU, £85, 
IBM selectric printer, £175, for details 
phone Edinburgh 031-669-3758. 


FOR SALE 2716, 6800, 6810, 6850, 6871, 
5046 (50 ics) crystals, PCB S, 8” Dip PCB 
S, edge connectors, Vero case, plus 
various other parts worth £650. Offers 
ring Bristol 780178. 


TANDY TRS-80, 16K level 2, home com- 
puter, little used, has numeric key pad 
and 6 months of makers guarantee left. 
£500 ono. Tel. 021-745-1324. 


PET 2001 - 8K for sale, including 
manuals, cassette tapes, Microchess pro- 
gramme, TIS workbooks. £375 ono. Tel. 
Ramsey (Cambs.) 830004 evenings. 


TRITON, L5.1, 4K RAM and 4K ROM, fully 
built and tested, with manual, software 
listings, calibration tape. £240. Phone 
Reading (0734) 341996 evenings/ 
weekends. 


@ 5S5OHzSUPERBOARDS @ 
& BRITISH MODEL 
@*ow FROM £159.95 + VAT + P-Py 


& Fully built, set up and tested & 
@ AUTHORISED dealer back-up 
& C.T.S., 1 Higher Calderbrook & 


Littleborough, Lancs. _ 
@ Tel. Littleborough 79332 any time @ 


MICROPOLIS Mod I! 630K Dual Disk 
System, type 1053 with S100 controller — 
change to 16 bits forces sale — cost 
£1,200 plus V.A.T., sell £850 plus V.A.T. 
(no offers). System Software Disks 
costing over £600 available to purchaser 
for nominal sum. Also surplus Heath H14 
printer, professionally built, sensible 
offers invited. Telephone 0670 — 827480 
(days)/733125 (evenings). 


TRITON L5.1 computer full 4K RAM. 
Complete in case with manual, plus 
cassette recorder, has latest modification 
for VDU, £280. Telephone Hoddesdon 
63099 evenings please. 


TRITON and Motherboard. New in 
customised cases. Powerful 8K Basic with 
183K RAM. Extra touch keyboard. 
Manuals, books, basic course and tapes. 
£275 off at £875. 0274 46646 evenings. 


SINCLAIR ZX80 computer, works per- 
fectly, leads, PSU, manual, £70. Mercury 
Commander colour TV game and 2 extra 
cartridges, £35. P. Woodward, 64 Roman 
Way, Stoke Bishop, Bristol. 


FOR SALE OSI C2-4P with 8K BASIC, 8K 
RAM, D/A and tone sora plus S/W, 
pate ono. Tel. 021 454 6541 (weekends 
only). 


UK101 8K RAM, New Monitor, Microcase 
(not fitted), extended monitor and assem- 
bler tapes, cased transformer, profession- 
ally assembled and tested. £320 o.n.o. S. 
Griffiths, 75 The Avenue, West Ealing, 
London W13., 


DEPLETE SRE TEEPE EEE: 


THE INTRUDERS 
FOR NASCOM 1 OR 2 


There is now a NASCOM version of the addictive pub 
Soph SPACE INVADERS. Full feature game with extra 
acilities including 3 levels of skill and practice mode. 





3.5K object code runs under any monitor in 5.5K. 


Send SAE for full details or for immediate delivery of this 
superb game. Send only £10 for object code on tape with 
object listing and instructions, stating which machine is 
in use, 


Contact: 
J. Atkins, 37, Wellington Road., 
Maidenhead. Berks., SL6 6DH. 


SEE TROY MOTTE OT i se TEE 


ADVERTISERS INDEX 


LS 
WERTRAN COMPUTERS 
PREMIER PUBLICATIONS 
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NEW MONITOR FOR 
COMPUKIT UK101 © in 2k Eprom 2716 


\iiows screen editing @ Saves data 


@ Flashing ) £22.00 + VAT 







cursor @ Tex! scr 


ic cow 
iS GOW 











* 6502 based system — best value for money on the market. 
* Powerful 8K Basic — Fastest around * Full Qwerty Keyboard * 4K 
RAM Expandable to 8K on board. * Power supply and RF Modulator on 
board. * No Extras needed — Plug-in and go. * Kansas City Tape 
Interface on board. * Free Sampler Tape including powerful Dissassembler 
and Monitor with each Kit. * If you want to learn about Micros, but 
didn't know which machine to buy then this is the machine for you. 











c £249 


The Compukit UK101 comes in kit form with ali the parts 
needed. Ater plugging in just press the reset keys and the whole world of computing ts at your fingertips. Should you 
-ode of the 6502 then just press the M key and the machine will be ready to execute your 


necessary to be up and working, supphed No extras are 


wish to work in the machine 

commands and programs. By pressing the C key the world of Basic is open to you 

This machine is ideal to the computing student or Maths student, idea! to teach your children arithmetic, and 1s also great 
fun to use 


Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 - VAT , 









\ 


Atari's Video Computer 
System now offers more than 
1300 different game variations 
and options in twenty great 
Game Program cartridges! 
Have fun while you sharpen your 
mental and physical coordination 
You can play rousing, challenging 
sophisticated video games, the 
games that made Atari famous 
You'll have thrill after thrill, 
whether you're in the thick of a 
dogfight, screeching around a 
racetrack, or dodging asteroids in 
an alien galaxy. With crisp bright 
colour (on colour TV) and incredi 
ble. true-to-life sound effects 
With special circuits to protect 
your TV 

Cargridges now available 

All at £13.90 each + VAT 

Basic maths, Airsea Battle, Black 


Jack, Breakout Surround 
INVADERS Spacewar, Video Olympics, 
CARTRIDGE Outlaw, Basketball, Hunt & 


£27.00 - vaAT Score*, Space War, Sky Diver, Air 
Sea Battle Codebreaker’, 


Ex-Stock Miniature Golf 


Extra Paddie Controllers “Keyboard Controllers 
— £14.90 - VAT — £16.90 + VAT 












Has got to be one of the, 
world’s greatest TV games 
You really get hooked. As 
featured in ET!. Has also 4 
other pinball games and lots 

of options. Good kit for 
up-grading old amusement 





























Full Range of Software Available 













Your choice of freebies with 
every Nascom 2 purchased from us 
either FREE POWER SUPPLY 
OR FREE GRAPHICS ROM 
OR FREE VERO CASE TO 


NEW REDUCED 
PRICES 


8K £449 
i6k £549 





TAKE NASCOM 2 Yor 
Microprocessors BRAS ON i 32K £649 ew” 
erally accept RRP £795 .PEE 
essor on the for 32K ie PCVIUN 
INTERFACE 


Keyboard °°. 












12° BLACK & WHITE 
LOW COST VIDEO 
MONITOR 


RRP £79 
only £69 . 


@ idea! for home, personal and business computer systems 
@ 12” diagonal video monitor @ Composite video input 
@ Composite video input @ Compatible with many com 
puter systems @ Solid-state circuitry for a stable & sharp 















games picture @ Video bandwidth - 12MHz + 3D8 ®@ Input im 
pedance -75 Ohms @ Resolution - 650 lines Minimum In 


Central 80% of CRT: 550 Lines Minimum beyond central 








MINI KIT PCB. sound & vision modulator, memory chip 
ind de-code chip. Very simple to construct £14.90 —~ VAT 
mm OR PCB £2.90 MAIN LS! £8.50 Both plus VAT 








————SS———E>— EE ————————————————— SSS SSS. 
. Please add VAT to all prices — Delivery at cost. will be advised at time of purchase. Please make 
L [ | a cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 
——— CREDIT FACILITIES ARRANGED — send S.A.E. for application form. 
/™ zs, 14 Station Road, New Barnet, Hertfordshire, EN51QW Telex: 298755 TELCOM G 
—— (8 ee Telephone: 01-441 2922 (Sales) 01-449 6596 
que seme OPEN - 10 am-7 pm — Monday to Saturday 
“Europes Largest Discount Close to New Barnet BR Station — Moorgate Line. 
= Personal Computer Store” 3 NOW in IRELAND at: 80 Mariborough St., Dublin 1. Tel: Dublin 749933 





COMPUTER 
COMPONENTS 
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SPECTRONICS U.V. EPROM-ERASING LAMPS 


PE14 Erases up to 6 chips, takes approx. 19 mins . £ 56.00 
PE14T + Erases up to 6 chips, takes approx. 19 mins . £ 76.58 
PE24T  Erases up to 9 chips, takes approx. 15 mins . £111.22 
PR125T. Erases up to 16 chips, takes approx. 7 mins . £237.84 
PR320T Erases up to 36 chips, takes approx. 7 mins . £384.09 
U.V. EPROM ERASING CABINET 

PC1000_ Erases up to 72 chips, takes approx. 7 mins . £842.83 
PC2000_ Erases up to 144 chips, takes approx. 7 mins £1227.69 


—_" 


aT he Pate 


80/132 ch per line (switchable); 125 c.p.s.; 2K Buffer: V24 RS232/ 
Current loop interface; Speed switchable between 110-9600 baud: 
Double width char. available under software control; sprocket feed; 
7 x 9 dot matrix; Paper width 4.5” to 9.5". 


Pe a) eee wo og os 2° 863 Re elie 


AARP WIZ80K rom £4000 


Z-80 based CPU ; 4K bytes monitor ROM; Internal memory expansion up to 48K bytes of RAM; 14K | ook | 

extended BASIC (occupies 14K bytes of RAM); 10” video display unit — 40 characters x 25 lines; a. 

80 x 50 high resolution graphics; 78 key ASC11 keyboard alphabet (capital & small) plus graphics, SPECIAL OFFER 

Built in music function; Fast reliable cassette with tape counter-1200 bits/sec.; 50 pin universal BUS 08 

connector for system expansion-printers, floppy discs etc. 27 —-—— 2 = 2 00 
£30.00 41/6_____f 5.99 


Zen Editor/Assembler . . . . £19.50 Sharp Basic Listing . . . . .. . 
Machine code tape and manual . £19.00 Sharp Monitor Listing (fully commented) £15.00 
Assembley code tape and manual. £45.00 Sharp basic manual. . . . . . . £ 7.00 271 6 £18 50 


MICROCOMPUTING I.C.’s COMPONENTS 
ri: | mare TB) im ie a 

MC6800 . 6.75 

MC6802 . 8.50 

MC6821 4.63 

MC6850 . 4.99 

MC6810AP 3.61 

MC6840 . 1 fe Ai ye 6502 Based Micro Kit 
Z80 CPU 2.5MHz 8.99 Vou Ki. « =. . 


Z80 P10 2.5MHz 7.99 Mains Adaptor 
799| FTOM 


Z80 CTC 2.5MHz 
26.57 


Z80 SIO 
13.99 
10.00 
10.00 
8.88 


Z80A P10 4MHz 
5.50 6551 3 0.79 


Z80A CTC 4MHz 
; a ot eee 
9.90 1771 Disc Controller . . £ 40.00/}SA4005%"'Singlesided . . . . . £189.00 
. - £4 


SC/MP 11 ; 
(INS 8060N) 

7.30 1791 Disc Controller 9.50 | Tandor TM100 5%" Double sided. . . £250.00 
12.76 


INS 8154N 
8080A 
6502 . 
6522 . 
6532 . 


mmmmmh AMMO MMMM MmMMhMmMmh 





Terms: Official Orders (min. £10). Barclaycard & Access welcome. Add 15% to hardware prices. 
Send for Catalogue and new (May) Booklist. All mail order to Newbury. 
Mail Order & Head Office: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505 


Manchester Showroom: 220-222 Cheadle Heath, Stockport. Tel: 061 491 2290 
Birmingham Showroom: 1st Floor Offices, Tivoli Centre, Coventry Road, Birmingham. Tel: 021 707 7170 








